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PREFACE. 


The  arrangement  of  ^he  American  Ephemeris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  Ae  Meridian  of  Washington^  gives  the  ephemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
the  old  Naval  Observatory,  Washington.  The  mean  places  of  the  fixed  stars 
and  the  data  for  their  reduction  are  also  included  in  this  part  The  list  of 
mean  and  apparent  places  of  fixed  stars  was  greatly  enlarged  in  1885  for  the 
convenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  of  the  old  Naval  Observa- 
tory is  used  in  this  part  except  in  a  few  cases,  notably  that  of  eclipses,  where 
Greenwich  mean  time  was  judged  more  convenient 

SIMON  NEWCOMB, 
Professor  U.  S.  Navy^  Superintendent. 

Washington,  March,  1894. 
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CORRECTIONS. 


read 

38 

read 

6.6 

read 

Z.1762 

read 

1. 1762 

Efhemeris  for  i8g4» 
Pago. 

149,  Sept.  27  and  28,  subtract  i  day  from  the  Moon's  age. 
295  and  299,  Magnitude  of  x  Draoonis,  for         5.3 

297,  Magnitude  of  Groombridge  4x63,  for         7.0 

414,  Log  A /I  for  z  minute,  for         9-4X54 

416,  Log  A^  for  I  minute,  for         94177 

417,  Eclipse  of  Sept.  28.    The  numbers  in  the  column  Duration  of  Totality  should  be  multiplied  by  ten,  and 

from  x6^  5™  to  19^  xo™  the  width  of  the  shadow-path  should  be  increased  in  the  same  ratio. 
489,  for         Nov.  XI*  o^  56™        read  Nov.  xa*  o^  56» 

Ephemeris  forlSgS-     {First  Edition  only.) 

5,  Jan.  z.    Moon's  Merid.  Pass.,         for  4^  9.6" 

280,  Independent  Star  Numbers,  for  3*.o726x 

295  and  299,  Magnitude  of  x  Draconis,  for  5.3 

297,  Magnitude  of  Groombridge  4163,   for  7.0 

4x4,  Solar  Eclipse  of  Sept.  3.  Total  eclipse  begins  3<^  16^  6'°.4 

4x5,  Solar  Eclipse  of  Sept.  x8.  Eclipse  begins  in  long.     167°    4^.8  W., 

Greatest  Eclipse  in  long.  169®  i3'.9  E. 

Eclipse  ends  in  long.  47^  42 '.8  W. 

4x8,  Solar  Eclipse  of  Sept.  18.  The  values  of  11  should  be  increased  by 

In  the  chart  of  this  eclipse  the  diagram  should  be  28°  35'  farther  to  the  west. 
4x9,  Moon's  last  quarter  Oct.  10  and  first  quarter  Oct  24,  subtract  one  minute  from  the  given  times, 
489.  Insert  Aug.  X3<^  2>>  9  greatest  brilliancy. 
489,  Insert  October  25*^  i^\  $  greatest  brilliancy. 
489,  Nov.  8«*  14^ 
493.  Longitude  of  Tokio, 


read 

4»'  9".9 

read 

3«.o7263 

read 

3.8 

read 

6.6 

read 

3d  lyh  6«.4 

read 

x64*»  2o'.z  E. 

read 

Z40°  38'.9  E. 

read 

760  Z7'.8  W. 

280  35' 

for 

i 

for 

—  i6*  14""  i9'.8s 

for 

—  ii"    6"»    7'.8i 

for 

—    4'' 55°"  5o'-55 

for 

0.2966 

read 

cf 

read 

—  i4«>  27™  zo».o 

read 

—     9»»  z8'»  58».o 

read 

+     4**  55"  S^^'.SS 

read 

0.2877 

read 

±  X4".707 

read 

o".a8 

read 

+  o».o9a 

493,  Longitude  of  West  Point, 

502,  line  3, 

505,  line  48,  Omit  the  words  "and  a  transit  of  Mercury." 

516,  line  Z5,                                             for  ±    4"-707 

52Z,  line  7,                                               for  o".3z 

5az,  Sirins  Z896.0  Aa                             for  -4-    o*.o83 

Ephemeris  for  i8g6,     {First  Edition  only.) 

295  and  299,  Magnitude  of  ;rI>i'SLConis   for  5.3                                      read        3.8 

297,  Magnitude  of  Groombridge  4Z63,   for  7.0                                        read         6.6 

289-292,  Top  of  column  Log. «,  strike  out  s 

4Z7,  Moon's  Greatest  Libration  March,  for  5<»  2^^  zx«                          read        6*  o»»  zz« 

461.  Satellite  II,                                       for  Dec.  28                                 read         Dec.  29 

508,  Line  4  from  bottom,                       for  perpedicular                       read        perpendicular 

5x1,  Line  22  from  top,                           for  computor                            read        oompater 

EPH  97 VI 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  YBAR  1897,  WHICH  COMPSI8ES  THE  LATTER  PART  OF  THE  xuST  AND  THE  FIRST  PART  OF  THE  ntMD 
YEAR   OF  THE   INDEPENDENCE   OF  THE   UNITED   STATES   OF  AMERICA,   CORRESPONDS  TO— 

The  year  6610  of  the  Julian  Period; 

"        7405-7406  of  the  Byzantine  era,  the  year  7405  commencing  on  September  1st; 
^        5657-5658  pf  the  Jewish  era,  the  year  5658  commencing  on  September  27th, 

or,  more  exactly,  at  sunset  on  September  26th; 
<<        2650  since  the  foundation  of  Rome,  according  to  Varro; 
<        2644  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
«        2673  of  the  Olympiads,  or  the  first  year  of  the  669th  Olympiad  commencing 
in  July,  1897,  if  we  fix  the  era  of  the  Olympiads  at  775  J^  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period; 
M        2209  of  the  Grecian  era,  or  the  era  of  the  SELSuciDifi; 
"        161 3  of  the  era  of  Diocletian; 

**        ^557  of  the  Japanese  era  and  to  the  30th  year  of  the  period  entitled  "Meiji." 
The  year  1315  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  2nd  day 
of  June,  1897. 

The  first  day  of  January  of  the  year  1897  is  the  2,413,926th  day  since  the  commencement 
of  the  Julian  Period. 

CHRONOLOGICAL   CYCLES, 


Dominical  Letter   •        •        •        •        C 

Epact 26 

Lunar  Cycle  or  Golden  Number    •       17 


Solar  Cycle     •        .        •        •        •        2 
Roman  Indiction  .        .10 

Julian  Period  •        •        •        •        •  6610 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


© 

9 

e 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


h 

S 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


S/GXS  OF  THE  ZODIAC. 


Spring- 
Signs. 

Summer 
Signs. 


<y»  Aries. 

^  Taurus, 

n  Gemini. 

25  Cancer. 

SI  Leo. 

nR  Virgo. 


Autumn 
Signs. 


I    9 
inter     J 


Winter 
Sig: 


^  Libra, 

nt  Scorpius. 

/  Sagittarius. 

VJ  Capricornus. 

ZSf  Aquarius. 

X  Pisces. 


ASPECTS. 

6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
□  Quadrature,  or  differing  90®  in  Longitude  or  Right  Ascension. 
<P     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


AHBREVIATIONS. 


ft     Ascending  Node. 
?S     Descending  Node. 
N.   North. 
S  .  South. 
£.  East. 
W.  West 


°  Degrees. 

'  Minutes  of  Arc 

"  Seconds  of  Arc. 

'*  Hours. 

™  Minutes  of  Time. 

•  Seconds  of  Time. 
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PART    I 


ASTRONOMICAL    EPHEMERIS 


FOR    THE 


MERIDIAN  OF  GREENWICH 
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JANUARY,  1897. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

I 

1 

1 

1 

. 

Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian 

Equatioo  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

DHL  for 
xhonr. 

Apparant 
Right  AscensloiL 

DULfor 
xHonr. 

Apparent 
Declinadon. 

DifLfdr 
xHonr. 

S«nl- 

Frid. 

Sat 

SUN. 

I 

a 
3 

h      m       fl 
18  49   36.44 
18  54      I.I9 
18   58   25.56 

t 
ZZ.038 
X  1.023 
11.007 

•      •       •» 
S.22  57  52.4 
22  52  24.7 
22  46  29.6 

+13.08 
14.22 
15.36 

»            m 
16     18.36 
16     18.35 
16     18.34 

71.03 
70.98 
70.93 

m       s 
4      0.80 
4  28.90 

4  56.64 

s 

Z.X78 
1.162 
Z.146 

Mon. 
Tues. 
Wed. 

4 

*9    2  49.54 

19      7   13.07 
19    II    36.14 

10.990 
10.971 
10.951 

2240     7.4 
22  33  18.1 
22  26     2.1 

+16.49 
17.61 
18.72 

16     18.33 
16     18.31 
16     18.29 

70.88 
70.82 
70.76 

5  23.98 

5  50.88 

6  17.32 

Z.129 

l.IXZ 

1.091 

Thur. 
Frid. 

7 
8 

19    15   58.70 
19  20  20.73 

10.929 
10.907 

22  18  19.6 
22  10  10.8 

+19.82 
20.91 

16  i8.;j7 
16  18.24 

70.69 
70.62 

6  43.25 

7  8.66 

1.070 
1.047 

Sat 

9 

19  24  42.20 

10.883 

22      I  36.0 

21.99 

16  18.20 

70.54 

7  3350 

1.023 

SUN. 
Mod. 
Tues. 

lO 

II 

12 

19   29      3.09 

19  33  23.38 
19  37  43.02 

ZO.858 
Z0.832 
10.805 

21  52  35.4 
21  43     9.4 
21  33  18.I 

+23.06 
24.12 
25.16 

16  18.16 
16  18.12 
16  18.07 

70.46 

70.38 
70.30 

7  57.77 

8  21.43 

8  44.45 

0.998 

0.973 
0.946 

Wed. 
Thur. 
Frid. 

13 
15 

19  42     2.02 
19  46  20.35 
19  50  37.99 

10.778 
10.750 
10.721 

21  23     1.9 
21  12  2I.I 
21      I  15.9 

+26.19 
27.21 
28.22 

16  18.02 
16  17.96 
16  17.90 

70.21 
70.12 
70.03 

9    6.83 
9  28.54 
9  49.57 

0.918 
0.890 
0.862 

Sat 

SUN. 

Mon. 

i6 

17 
i8 

19  54  54-93 

19  59  II. 16 

20  3  26.66 

ZO.691 
10.661 
X0.630 

20  49  46.8 

20  37  54.0 

20  25  37.8 

+29.21 
30.19 
31.16 

16  17.83 
16  17.75 
16  17.67 

69.84 
69.74 

10    9.89 
10  29.51 
10  48.40 

0.832 
0.802 
0.772 

Tues. 
Wed. 
Thur. 

19 

20 
21 

20    7  41.43 
20  II  55.44 
20  16    8.72 

10.600 
Z0.569 
10.537 

20  12  58.4 

19  59  564 
19  46  31.9 

+32.11 
33.05 
33-98 

16  17.58 
16  17.48 
16  17.38 

69.64 

6954 
6943 

11     6.56 
II  23.98 
II  40.64 

0.741 
0.710 
0.679 

Frid. 

Sat 

SUN. 

22 
23 
24 

20  20  21.22 
20  24  32.96 
20  28  43.92 

10.505 
10.473 
10.441 

19  32  45.3 
19  18  36.9 
19    4    7.2 

+3489 
35-79 
36.68 

16  17.27 
16  17.16 
16  17.04 

69.32 
69.21 
69.10 

11  56.55 

12  11.69 
12  26.06 

0.647 
0.615 
0.583 

Mon. 
Tues. 
Wed. 

25 
26 

27 

20  32  54.11 
20  37     3.50 
20  41  12.10 

XO.408 
10.375 
10.342 

18  49  16.5 

1834    5.1 
18  18  33.4 

+37-55 
38-41 
39.25 

16  16.92 
16  16.79 
16  16.65 

68.99 

68.88 
68.77 

12  39.65 

12  52.45 

13  4.46 

0.550 
0.517 
0.484 

Thur. 
Frid. 
Sat. 
SUN 

28 
29 
30 
31 

20  45  19.91 
20  49  26.91 
20  53  33.10 
20  57  38.47 

10.309 
10.275 
Z0.241 
10.207 

18    2  41.8 
17  46  30.8 
17  30    0.6 
17  13  11.8 

+40.06 
40.86 
41.64 
42.41 

16  16.52 
16  16.38 
16  16.23 
16  16.09 

68.66 
68.54 
68.43 
68.32 

13  15.68 
13  26.09 
13  3570 
13  44.49 

0.45X 
0.417 

0.383 
0.349 

Mon. 

32 

21     1  43.02 

10.173 

S.16  56    4.8 

+43.16 

16  15.94 

68.20 

13  52.47 

0.3x5 

NOTB.— The  mean  time  of  Mmidluneter  pas^ 

ng  may  be  found  by  aabtractii 

ig  0 .19  from  the  sidereal  t 

dme. 

• 

The  siipt  +  prefixed  to  the  hourly  chi 

mga  of  declination  indicates  tl 

hat  ■oath  declinationa  are 

decreasing. 

n. 


JANUARY,  1897. 


8 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
■s 

5 

Equation  of 
Timsb 
to  be 

Subtracted 
£rom 

Mean  Time. 

DilLfor 
I  Hour. 

sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sua 

Apparent 
Right  Ascension. 

DiflCfor 
X  Hour. 

Apparent 
Declination. 

Difl.for 
xHour. 

Frid. 

Sat 

SUN. 

I 

2 

3 

h     m        s 

18  49  3570 
18  54    0.37 
18  58  24.66 

s 
IX.034 
XZ.020 
11.004 

e          r           IV 

S.22    57   53.3 
22    52    25.8 
22   46    30.9 

m 
+13.08 
14.22 
15.35 

m        t 

4    0.71 

4  28.82 
4  56.55 

s 

X.X78 
X.I63 
X.X47 

h      m        t 

18  45  34-99 
18  49  31.55 
18  53  28.11 

Mon. 
Tues. 
Wed. 

4 
5 
6 

19     2  48.55 

19      7    I2.00 
19    II    34.99 

ZO.986 
10.967 
10.947 

22   40      8.9 
22    33    19.9 
22    26      4.1 

+X6.47 

17.59 
X8.7O 

5  23.88 

5  50.77 

6  17.20 

X.X30 
x.xxx 
Z.09X 

18  57  24.67 

19  I  21.23 

19    5  17.79 

1 

Thur. 
Frid. 
Sat. 

7 
8 

9 

19    15    57.47 
19    20    19.43 
19    24  40.83 

ZO.926 
10.903 
10.880 

22    18   21.9 
22    10    13.3 
22      I    38.8 

+X9.8X 
20.90 
2X.98 

6  43.13 

7  8.53 
'  7  33.37 

X.069 
X.046 
X.023 

19    9  14.34 
19  13  10.90 
19  17    7-46 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

19   29       1.65 
19    33    21.87 

19  37,  41.45 

10.855 
ZO.829 
10.802 

21    52   38.5 
21    43    12.8 
21    33   21.8 

+23.05 

24.  XO 

25.14 

7  57.63 

8  21.29 

8  44.31 

0.999 
0.973 
0.946 

19  21     4.02 
19  25    0.58 
19  28  57.13 

Wed. 
Thur. 
Frid. 

13 
14 
15 

19  42    0.38 
19  46  18.65 
19  50  36.23 

10.775 
10.747 
10.7x8 

21    23      5.9 
21    12    25.4 
21       I    20.6 

+26.17 
27.19 
28.20 

9    6.69 
9  28.40 
9  49.42 

0.918 
0.890 

0.862 

19  32  53.69 
19  36  50.25 
19  40  46.81 

Sat 

SUN. 

Mon. 

i6 

17 
i8 

19  54  53-12 

19  59    9.29 

20  3  24.74 

XO.689 
10.659 
XO.629 

20   49   51.8 

20  37  59.3 
20  25  43.4 

+29.20 
30.18 
31.15 

10    9.75 
10  29.37 
10  48.26 

0.833 

0.802 

0.772 

19  44  43.37 
19  48  39.92 
19  52  36.48 

Tues. 
Wed. 
Thur 

19 

20 
21 

20    7  39.46 
20  II  53.44 
20  16    6.66 

10.598 
10.567 
10.535 

20  13     4.4 
20    0    2.7 
19  46  38.5 

+32.10 
33.04 
33.97 

II     6.42 
II  23.84 
II  40-51 

0.741 

0.7x0 

0.679 

19  56  33.04 

20  0  29.60 
20    4  26.15 

Frid. 

Sat 

SUN. 

22 

23 

34 

20  20  19.13 
20  24  30.83 
20  28  41.76 

XO.503 
XO.47X 
10.439 

19  32  52.3 
19  18  44.3 
19    4  14.9 

+34.88 
35.78 
36.66 

11  56.42 

12  11.56 
12  25.93 

0.647 

0.615 

0.583 

20    8  22.71 
20  12  19.27 
20  16  15.83 

Mon. 
Tues. 
Wed. 

25 
26 
27 

20  32  51.91 
20  37     1.28 
20  41     9.85 

XO.407 
10.374 
10.341 

18  49  24.5 

18  34  13.4 
18  18  42.0 

+37.53 
38.38 
39-22 

12  39.53 

12  52.34 

13  4-35 

0.550 
0.517 
0.484 

20  20  12.38 
20  24    8.94 
20  28    5.50 

Thur. 
Frid. 
Sat 
SUN. 

28 
29 

30 
31 

20  45  17.63 
20  49  24.61 
20  53  30.78 
20  57  36.13 

10.308 
10.274 
xa240 
XO.206 

18     2  50.7 
17  46  40.0 
17  30  10.1 
17  13  21.6 

+40.04 
40.85 
41.64 
42.40 

13  15.58 
13  26.00 
13  35.61 
13  44.41 

0.451 
0.4x7 
0.384 
0.350 

20  32     2.05 
20  35  58.61 

20  39  SS'-^J 
20  43  51.72 

Mon. 

32 

21     I  40.67 

10.172 

S.16  56  14.9 

+43.15 

13  52.39 

0.3x6 

20  47  48.28 

Non^— Th«  Mmidiamatar  for  meac 
The  sign  -|-  i^efized  to  the 
decreasing. 

1  noon  may 
hourly  chax 

^e  assumed  the  same 
ige  of  declination  in 

i  as  that  for  apparent  noon, 
licates  that  sodth  deelinati 

ons  are 

Difif.  for  X  Hour, 
+  9'.8565. 
(Table  IIL) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

Loculthm 

1 

1 

1 

•8 

1 

TRUB  LONGITUDB. 

DUE.  for 
I  Hoot. 

LAXrrUDB. 

•fiba 

SadiosVwtor 

•flfa* 

Baitfa. 

Diftltor 
I  Hour. 

MeraTliM 
of 

SiderMdNooB. 

X 

V 

I 

2 

3 

I 
a 
3 

•        t          m 

281  24    29.2 

282  25    40.2 

283  26    51.4 

*         m 
24    17.0 
35    37.8 
26    38.8 

m 
X52.96 
152.96 
152.96 

m 

—  0.64 

0.57 

0.46 

9.9926767 
9.9926793 
9.9926837 

+  a7 

1-5 
3.3 

h     m        • 

5  13  33.50 

5    9  37-59 
5    5  41-67 

4 
5 
6 

4 

284  28        2.5 

285  29     13.4 

286  30    24.0 

27    49.7 
29        0.4 

30  ia8 

152.96 
152.95 

X52-93 

-0.35 

o.?3 
—  0.10 

9.9926897 
9.9926973 
9.9927067 

■¥  a.9 
3-6 
4-3 

5    i  45-76 
4  57  49-85 
4  53  53-94 

7 
8 

9 

7 
8 

9 

287  31  34^2 

288  32  43.9 

289  33  53.1 

31  20.8 
3a  30.4 
33  394 

152.9X 
152.89 
152.87 

+  0.03 

ai5 
0.35 

9.9927179 
9.9927308 
9.9927456 

^5.0 
5.8 

6.6 

4  49  58.02 
4  46    3.11 
4  43    6130 

lO 

II 
la 

10 
II 
12 

a90  3S     1.7 
291  36    9.7 
392  37  17.0 

34  47-8 

35  55-6 
37    2.8 

152.85 
T52.82 
152-79 

+  0-34 
0.38 
0.41 

9.9927625 
9.9927816 
9.9928030 

+  7.5 
8.4 

9.4 

4  38  icaS 

4  34  «4.37 
4  30  18.46 

13 
15 

13 
14 
15 

393  38  23.6 
294  39  39.4 
395  40  34.5 

38  9.2 

39  14-8 

40  19.7 

152.76 
152.73 
152.70 

+  0.41 
0.38 
0.31 

9.9928268 
9.9928531 
9.9928819 

+10.4 
XX.5 

Z2.6 

4  36  33.55 

4  32   36.64 

4  18  3a73 

i6 

16 

17 
18 

396  41  38.9 

397  4a  43.7 
a98  43  45-7 

41  33.9 
43  27.6 
43  30.4 

152.67 
152.64 
X52.6Z 

+  0.23 

-j-aii 
—  0.01 

9.992913s 
9.9939478 
9.9929849 

+X3-7 
X4.9 
z6.o 

4  14  34-81 
4  10  38.90 
4    6  4x99 

19 

20 

ai 

19 
so 
21 

399  44  48.1 

300  45  49.9 

301  46  51.1 

44  3a.6 

45  34-3 

46  35-3 

152-58 
152.56 
152.54 

-0.14 
a28 
a4i 

9,9930248 
9.9930673 
9.9931 126 

-I-X7.a 
X8.3 
X9.4 

4    3  47.08 
3  58  SI-J7 
3  54  SS-aS 

23 
24 

33 
33 

84 

302  47  51.8 

303  48  51.8 

304  49  S1.4 

47  35-8 

48  35.6 

49  35- 1 

X5a.5i 

152.49 
152.46 

-0-53 
0.62 
a7o 

9.9931604 
9.9933107 

9-993a635 

+20.5 

2X.5 
22-4 

3  50  59-34 
3  47    3.43 
3  43    7.5a 

as 
a6 

37 

as 
26 
37 

30s  50  S0.3 

306  SI  48.7 

307  5a  46.4 

50  33-8 

51  3a.i 
53  39.6 

X52.44 
152.42 

152.39 

-0.74 
a76 
0.74 

9-9933x83 
9-9933753 
9-9934343 

+«3.3 
24-x 

24.9 

3  39  »i.6i 
3  35  15.70 
3  31  19-79 

28 
39 

30 
31 

38 
39 
30 
31 

308  S3  43.4 

309  54  39-7 

310  55  35.2 

311  56  29.7 

53  26.4 

54  23.6 

55  17-9 

56  13.3 

152.36 

152.33 
152.29 
152.25 

—  0.70 
a63 

0-54 
0.43 

9-9934950 
9-9935573 
9.9936213 
9.9936866 

+«5«6 
26.3 
26.9 
27.5 

3  37  33.88 
3  a3  37.97 
3  19  32.06 
3  15  36-14 

33 

3a 

312  57  23.3 

57    5-7 

X52.21 

—  a3o 

9-9937533 

+2X.8 

3  11  40.33 

Non 

mmbera  in  colamn  A 1 
]]iozof  Janoaiye^ 

BORatpond  to  t 

ha  tree  eqai 

aox  of  th«  date;  in  eelnmii  A'  to 

the  mean 

DiCforiHonr. 
— 9«.8296. 
(TkbtolL) 

IV. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

1 

1 

1 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Moon. 

Uidnifht 

Noon. 

Diftfor 
I  Hoar. 

Midnight 

Diftfor 
I  Hour. 

Maridianof 
Greaowich. 

DUE.  for 
I  Hour. 

Noon. 

I 
a 
3 

«          m 
16     16.4 
16     10.3 
16        1.5 

f          m 

16  13.7 
16    6.2 
15  562 

1        It 

59  36.8 

59  146 
58  42.1 

It 

-0.69 

X.I5 

X.53 

m 

59  27.1 
58  59-6 
S8  22.7 

m 

-0.93 

1.35 

X.69 

h       m 
23   20.2 
6 
0  21.0 

m 
3.60 

a-45 

d 

27.8 

28.8 

0.2 

4 
5 
6 

15    505 

IS  38-3 

15    257 

15  44-4 
15  31-9 
15  197 

58     1.6 

57  166 
S6  30-8 

-1.80 
I.9I 
1.87 

57  39-5 
56  53-6 
56    8.7 

-1.88 
1.9X 
X.80 

1  173 

2  8.5 

2  55-2 

2.24 
2.03 
1.87 

1.2 
2.2 
3-2 

7 
8 

9 

IS  I4-0 
15    3-8 
H  55.9 

15    8.7 
14  59-6 
14  529 

55  47-7 

•  55  10.4 

54  41-2 

-1.69 

1.39 

Z.02 

55  28.1 
54  54-7 
54  30.2 

-1-55 
Z.22 
o.8x 

3  38.6 

4  19-8 

5  0.1 

1-75 
1.69 
1.68 

4.2 
5-2 
6.2 

lO 

II 

12 

14  50.6 
14  48.2 
14  48.6 

14  490 
14  48.0 

14  49-9 

54  21.8 
54  12-8 
54  14-4 

-0.59 
-0.15 
+0.28 

S4  16.0 
54  12.3 
54  I9-I 

-0.38 

+0.07 

0.49 

5  40-7 

6  22.7 

7  7-1 

1.71 
1.79 
1.90 

7.2 
8.2 
9.2 

13 
15 

14  51.8 

14  57-4 

15  5-1 

14  54-3 

15  i.o 

IS    9-5 

54  26.1 

54  469 

55  15-0 

+0.68 
1.03 
X.30 

54  35-5 

55  0.1 
55  312 

+0.87 
I.X7 
1-39 

7  54-3 
844.8 
9  380 

2.04 
2.16 
2.26 

10.2 
II. 2 
12.2 

i6 

17 
i8 

IS  14.2 
15  24.0 
15  34-0 

15  I9-I 
15  29.0 

IS  38-8 

55  48-4 

56  24.6 

57  1-2 

+1.46 

1-53 
1.49 

56    6.3 

56  430 

57  18.9 

+1.51 
1-53 
1-44 

10  32.7 

11  27.4 

12  20.8 

2.29 
2.26 
2.18 

13.2 
14.2 
15.2 

19 

20 
21 

15  43-4 

IS  516 

15  58.4 

IS  47-7 

15  55-2 

16  1.2 

57  35-8 

58  5-9 
58  308 

+1.36 
1.15 
a9x 

57  515 

58  191 
58  410 

+1.25 
1.04 
0.78 

13  i2.r 

14  1.3 
14  49.1 

2.09 

2.02 
X.97 

16.2 
17.2 
18.2 

22 

23 
24 

16    35 
16    7.1 
16    9.1 

16    5-5 
16    8.3 
16    9.6 

58  49^ 

59  2.6 
59  10.2 

+0.66 
0.43 

0.2Z 

58  56.8 

59  7-0 
59  121 

-K).54 

0.32 

+0.12 

15  36.5 

16  24.8 

17  151 

X.98 
2.04 
2.16 

19.2 
20.2 
21.2 

25 
26 
27 

16    9.9 
16    9.4 
16    7.8 

16    9.8 
16    8.8 
16    6.5 

59  130 
59  11-3 
59    5-3 

+ao3 

-o.x6 

0.35 

59  12.7 
59    8.9 
59    0-5 

-0.07 
0.25 
0.45 

18  8.5 

19  5.6 

20  5.8 

2.30 
2.45 

2-55 

22.2 
23.2 
24.2 

28 
29 
30 
31 

16    4.9 
16    0.5 
15  54-6 
^S  47-2 

16    2.9 
15  57-7 
15  5I-I 

IS  430 

58  545 
58  38.5 
58  16.8 

57  49-7 

-0.55 
0.79 
X.02 
X.23 

58  47-2 
58  28.3 
58    3-9 
57  34-3 

-0.67 
0.90 
1.13 

1-32 

21  7-3 

22  7.6 

23  4-7 
23  57-5 

2.56 
2.46 
2.29 
2.IZ 

25.2 
26.2 
27.2 
28.2 

32 

15  38.6 

IS  33-9 

57  17-9 

-X.40 

57    0.7 

-X.46 

6 

29.2 

6 
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V. 


GREENWICH   MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diflf.for 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

z  Minute. 

X  Minute. 

1 

FRIDAY 

{  I. 

SUNDAY  3. 

h     m       s 

s 

•         1          m 

m 

h     m        s 

8 

0       J        If 

ft 

0 

17     6  53-20 

a.7013 

S.27     17        1.2 

X.557 

0 

19   13   37.53 

8.5x82 

S.24  54  30.6 

7.14a 

I 

17     9  35-29 

8.70x6 

27     18    28.8 

1.362 

I 

19    16      8.41 

8.5XZX 

24  47  17.5 

7.9W 

2 

17  12  17.39 

2.7017 

27     19    44.7 

I.Z67 

2 

19    18   38.86 

a. 5039 

24  39  55.3 

7.444 

3 

17  14  59.49 

a.  7016 

27    20    48.9 

0.972 

3 

19  21     8.88 

2.4967 

24  32  24.2 

7.592 

4 

17  17  41.58 

2.70x2 

27   21    41.4 

0.777 

4 

19  23  38.46 

a.4893 

24  24  44.2 

7.739 

5 

17  20  23.64 

2.7007 

27    22    22.1 

O.58X 

5 

19  26     7.59 

2.4818 

24  16  55.5 

7.883 

6 

17  23     5.67 

2.700X 

27    22    51.1 

0.386 

6 

19  28  36.28 

a.4744 

24     8  58.2 

8.027 

7 

17  25  47-65 

2.6992 

27    23      8.4 

-  O.X9I 

7 

19  31     4.52 

2.4668 

24     0  52.3 

8.168 

8 

17  28  29.57 

2.6982 

27    23    14.0 

+  0.005 

8 

19  33  32.30 

a.459a 

23  52  38.0 

8.308 

9 

17  31  11.43 

2.6970 

27    23      7.8 

caoo 

9 

19  35  59.63 

2.4517 

23  44  15.3 

8.447 

10 

17  33  53.21 

2.6953 

27    22    50.0 

0.394 

10 

19  38  26.50 
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17  45     3.42 

3.6X4X 

27  22  35.5 

i.axs 

23 

15  42  47.20 

3.53^ 

24  58  40.0 

7.177 

23 

17  47  40.2Z 

3.6X32 

27   2Z    Z7.Z 

X.397 

24 

15  45  19.55 

3.5414 

S.25     5  45.8 

7.0x5 

24 

17  50  Z6.88 

8.6X0X 

S.27    19   47.8 

1.57S 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour, 


Right 
Asc«ntion. 


DlfLfor 
I  Miante. 


DeeUnation. 


DiflLfor 
iMinateu 


Honr. 


Right 
Aicention. 


Dilttot 
iMinota, 


Dtdination. 


Dlftte 


O 

z 
a 
3 
4 
5 
6 

7 
8 

9 
zo 
zz 

Z2 

13 
X4 
15 
z6 

17 
i8 

19 
ao 

2Z 
23 

33 
«4 


FRIDAY  29. 


b    m       t 

t 

• 

»      • 

m 

o 

Z7  50  16.88 

8.610X 

S.27 

19  47.8 

1.578 

z 

17  5«  53.4« 

9.6078 

27 

z8    7.7 

X.759 

a 

17  55  29.8« 

a.6053 

27 

z6  Z6.7 

X.940 

3 

17  58    6.06 

a. 6037 

27  Z4  14.9  1 

8.180 

4 

z8    0  42.  Z4 

8.6000 

27 

Z2      2.3 

S.999 

5 

18    3  z8.o6 

8.597a 

27 

9  39.0 

•.478 

6 

z8    5  53,80 

8.9941 

27 

7    4.9 

8.6S6 

7 

z8    8  29.35 

8.3909 

27 

4  20.2 

8.833 

8 

z8  xz    4.7Z 

a. 5877 

27 

I  24.9 

S.OZO 

9 

z8  13  39-87 

8.584a 

26 

58  Z9.0 

S.186 

zo 

z8  z6  Z4.82 

a. 5807 

26 

55    «.6 

8.36X 

zz 

z8  z8  49.55 

8.57^9 

26 

51  35-7 

S.333 

12 

z8  2z  24.05 

8.37SI 

26 

47  58.4 

S.708 

13 

z8  23  58.32 

a. 5691 

26 

44  10.7 

8. 881 

14 

z8  26  32.34 

a.  5649 

26 

40  12.7 

4.05a 

15 

z8  29    6.ZX 

a.  5605 

26 

36    4-5 

4.aaa 

z6 

z8  31  39.62 

«.556a 

26 

31  46.1 

4.39a 

17 

x8  34  Z2.86 

a. 5517 

26 

27  17.5 

4.560 

i8 

18  36  45.83 

a.M7a 

26 

22  38.9 

4.7a7 

19 

18  39  Z8.52 

8.5434 

26 

17  50.3 

4.893 

20 

18  4Z  50.92 

3.5376 

26 

12   51.7 

5.059 

21 

18  44  23.03 

8.5386 

26 

7  43.2 

5.aa3 

22 

18  46  54.83 

8.5875 

26 

2  24.9 

5.386 

23 

z8  49  26.33 

«.5«as 

S.25  56  56.9 

5.547 

SATURDAY  30. 


z8 
z8 
z8 
z8 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


51  57-51 

54  «8-37 

56  58.91 

59  29.11 

1  58-97 

4  28.49 

6  57.67 

9  26.49 

zz  54.95 

14  23.05 
z6  50.78 
Z9  z8.Z4 

2Z  45«Z2 

24  ZZ.72 
26  37.94 
29  3.77 
31  29.21 

33  54-26 
36  18.9X 

38  43-16 
41  7-01 
43  30-45 
45  53.48 
48  x6.zo 

SO  38-32 


a.5170 

•.5«i7 
8.5068 
a. 5005 

a.4948 
•.4891 
8.4833 
a.4773 
8.47x3 
a.465a 
•.4591 
8.45a8 
a.44«5 
8.440a 
a.4337 
8.4a7a 
8.4207 
8.4x4a 
8.4075 
8.400B 
a.394X 
8.3873 
8.3804 
8.3736 
8.3068 


S.25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 

24 
24 
24 

24 
23 
23 
23 
23 
23 
23 
23 
S.22 


51  19.3 

45  32.1 
39  35.3 
33  29.1 
27  13.5 
20  48.6 
X4  14.6 

7  31.5 
o  39.3 

53  38.1 

46  28.0 
39  9-2 
31  41-7 
24  5.6 
z6  20.9 

8  27.8 
o  26.4 

52  16.7 
43  58.8 
35  32.8 
26  58.9 
18  17.1 

9  27.5 
o  30.2 

51  25.4 


5.707 

5.8^ 

6.085 
6.x88 
6.337 
6.49X 
6.643 
6.794 
6.945 
7.094 
7.84X 
7.386 
7-530 
7.^ 
7.8x5 
7.954 
8.098 
8.830 
8.366 
8.499 
8.63X 
8.76a 
8.891 
9.0x8 
9.X43 


SUNDAY  3Z. 


o 

z 

2 

3 

4 
5 
6 

7 

8 

9 
10 
II 

12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 


h 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


in       • 

a 

0     •      • 

0 

50  38.32 

8.3668 

S.22   5Z   25.4 

9-I4S 

53    O.Z2 

8.3398 

2Z  42    Z3.O 

9.t68 

55  21.50 

a.35a9 

22  32   53.2 

9.391 

57  42.47 

8.3460 

22  23   26.  Z 

9.5x8 

0    3.02 

8.339X 

23   Z3   5Z.7 

9.«3a 

2  23.  z6 

a.33a8 

22     4   Z0.2 

9.750 

4  42.88 

a. 3358 

2Z   54  2Z.7 

9.8^ 

7    2.x8 

8.3x8a 

2Z   44  26.2 

9.98a 

9  2z.o6 

8.3x11 

2Z   34  33.9 

10.094 

11  39-51 

8.3040 

2Z   24   Z4.9 

xo.ao6 

13  57.54 

8.8970 

2Z  Z3  59.2 

X0.3X6 

16  Z5.Z5 

8.8900 

3Z      3  37.0 

10.434 

18  32.34 

8.8830 

20  53    8.3 

X0.53X 

20  49.  Z I 

8.8760 

20  42  33.3 

XO.036 

23   5-46 

8.8689 

20  31  52.0 

XO.740 

25  2Z.38 

8.86x8 

20  21      4.5 

10.848 

27  36.88 

a.a548 

20   10   ZI.O 

10.948 

29  5X.96 

8.8479 

19  59  11.5 

11.040 

32    6.63 

8.84X0 

19^  48     6.2 

XX.X37 

34  20.88 

8.8340 

19  36  55-1 

XX. 333 

36  34.71 

8.8871 

19  25  38.3 

ix.3a6 

38  48.13 

8.3808 

Z9  14  16.0 

XX.4X8 

41     1-14 

8.8X33 

Z9    2  48.2 

XX.508 

43  13-73 

8.8064 

S.z8  5Z  15.0 

n.598 

MONDAY,  FEBRUARY  z. 
o  I  20  45  25.9X  I    8.1998  |S.z8  39  36.4  I    11.686 


PHASES  OF  THE  MOON. 


d     h     m 
%     New  Moon     •    •    .     •    Jan.      3  z8    3.4 

})     First  Qaarter 10    9  45.8 

O     Full  Moon z8    8  Z6.9 

C     Last  Quarter 25    8    8.6 

d     h 
C     Apogee     •••.••   Jan.     zz    8.3 
C     Perigee     •••••••.    25    3.0 
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JANUARY,  1897. 


xm. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Name  and  Direction 

Noon. 

P.L. 
of 

Illb. 

P.L. 

of 

Vli*. 

P.I* 

of 

IXh 

P.L. 
of 

1* 

of  Object 

Diff. 

DiflC 

Diff. 

Difl. 

•     #     » 

•      #      » 

•                 m 

•        f       m 

4 

Sun 

W. 

i6    3    3 

«849 

X7  36  27 

«835 

19     9  43 

88<^ 

20   42   49 

•873 

a  Pegasi 

E. 

54  41  48 

8739 

53     5  46 

1^756 

51    30   2X 

8785 

49  55  33 

bBzs 

aArietis 

£. 

95  55    2 

•467 

94  13    2 

8481 

92  3X  22 

8496 

90  50     3 

$5x0 

5 

Sun 

W. 

28  24  39 

9939 

29  56    9 

4954 

31  27  20 

8969 

32  58  12 

8985 

aArietis 

E. 

82  28  38 

1587 

80  49  25 

8603 

79  10  33 

86x8 

77  32    3 

8^ 

Aldebaran 

E. 

114  19  55 

8655 

XX2  42  X4 

8669 

III     4  52 

8683 

109  27  48 

8697 

6 

Sun 

W. 

40  27  37 

3064 

41  56  31 

S080 

43  25     5 

S096 

44  53  20 

3X13 

a  Arietis 

E. 

69  24  54 

8714 

67  48  33 

8739 

66  12  32 

8745 

64  36  52 

3761 

Aldebaran 

E. 

loi  27  16 

S769 

99  52    7 

8784 

98  17  x8 

8798 

96  42  48 

38x3 

Mars 

E. 

105  10  45 

a634 

103  33    3 

8669 

xox  55  42 

8685 

100  x8  42 

8701 

7 

Sun 

W. 

52    9  45 

3x90 

53  36    6 

3804 

55    2  xo 

3380 

56  27  56 

3234 

a  Arietis 

E. 

56  43  39 

0838 

55  10     X 

8853 

53  36  41 

8867 

52     3  40 

8883 

Aldebaran 

E. 

88  55    4 

8886 

87  22  27 

890X 

85  50    9 

2914 

84  18    8 

^28 

Maka 

£. 

92  x8  52 

■777 

90  43  54 

9791 

89    9  14 

8805 

87  34  53 

8830 

8 

Sun 

W. 

63  3a  38 

3302 

64  56  47 

33x3 

66  20  43 

3325 

67  44  25 

3338 

Venus 

W. 

20  46  37 

3394 

22    9    0 

34P3 

23  31  13 

34x8 

24  53  16 

348X 

a  Arietis 

•E. 

44  23  II 

a953 

42  51  59 

8965 

41  21     3 

8979 

39  50  24 

8992 

Aldebaran 

E. 

76  42  24 

8995 

75  12     5 

3008 

73  42     2 

3030 

72    12    14 

9032 

Mars 

E. 

79  47  35 

8885 

78  14  57 

8898 

76  42  35 

8909 

75  10  27 

8930 

9 

Sun 

W. 

74  39  42 

S389 

76     2  XI 

3398 

77  24  30 

3407 

78  46  39 

34>S 

Fomalhaut 

W. 

39  58  10 

3939 

4X  XX    0 

3884 

42  24  36 

3843 

43  38  54 

3805 

Venus 

W. 

31  41     2 

5463 

33     2    7 

347X 

34  23     3 

3479 

35  43  51 

3486 

Aldebaran 

E. 

64  46  53 

3089 

63  18  30 

3x00 

•6x  50  20 

3XX0 

60  22  22 

3X80 

Mars 

E. 

67  33  16 

8971 

66     2  27 

8980 

€4  3149 

8989 

63     X  22 

8997 

PoUux 

E. 

106  58  32 

30x6 

X05  28  39 

3085 

1103  58  57 

3038 

102   29   24 

9Q99 

xo 

Sun 

W. 

85  35  22 

3446 

86  56  46 

S4SI 

88  18     5 

3453 

89  39  19 

3459 

Fomalhaut 

W. 

49  58  51 

S6G9 

5X  16  XX 

3648 

52  33  54 

3639 

53  51  57 

36x0 

Venus 

W. 

42  26     X 

35x5 

43  46    9 

35x9 

45    6  12 

3523 

46  26  XI 

3585 

Aldebaran 

E. 

53     5  35 

3x68 

51  38  48 

3178 

50    X2   X2 

3x87 

48  45  47 

3X95 

Mars 

E. 

55  31  24 

3029 

54     I  47 

3034 

'•      52   32    17 

3039 

51     2  53 

3043 

PoUux 

E. 

95    3  41 

30^ 

93  34  53 

S073 

92    6  XO 

3077 

90  37  32 

S080 

XX 

Sun 

W. 

96  24  40 

3469 

97  45  39 

3470 

99    6  37 

3470 

xoo  27  35 

34^ 

Fomalhaut 

W. 

60  26  36 

3539 

6x  46  X7 

3526 

63     6  12 

3515 

64  26  19 

3504 

Venus 

W. 

53     5  24 

3535 

54  25  xo 

3535 

55  44  55 

3535 

57    4  41 

S5S4 

a  Pegasi 

W. 

37  52  58 

3565 

39    X2   XX 

3535 

40  31  56 

3508 

41  52  II 

3484 

Aldebaran 

E. 

41  36  27 

3845 

40    XX    XX 

3855 

38  46    7 

3267 

37  21  17 

3280 

Mars 

E. 

43  36  57 

3Q57 

42    7  55 

3058 

40  38  54 

3060 

39    9  55 

S060 

PoUux 

E. 

83  15  12 

3090 

81  46  50 

309Z 

80  18  29 

3091 

78  50    8 

S090 

la 

Sun 

W. 

X07  12  49 

3458 

108  34    0 

3454 

109  55  x6 

3450 

III  16  36 

S445 

Fomalhaut 

W. 

71     9  57 

345a 

72  31  15 

3443 

73  52  43 

3433 

75  14  22 

3423 

Venus 

W. 

63  43  59 

352X 

65    4    0 

3516 

66  24     6 

3513 

67  44  16 

3507 

a  Pegasi 

W. 

48  39  43 

3383 

50    2  19 

3366 

51  25  14 

3350 

52  48  28 

3334 

PoUux 

E. 

71  28     3 

S08x 

69  59  30 

3078 

68  30  54 

3074 

67     2  X3 

907X 

Regulus 

E. 

X08  22  44 

3068 

106  53  55 

3065 

.  105  25     2 

3060 

103  56    4 

JO56 

XIV. 


JANUARY,  1897. 


15 


GREENWICH  MEAN  TIME. 

LTIMAR  DISTANCEa 

ll 

Name  and  DIraction 

Midnight 

P.Z. 
of 

xv««. 

P.Z. 
of 

XVIIIk- 

P.z. 
of 

XXJii. 

P.L. 
of 

1" 

of  Object 

Difl. 

Z>ift 

Dift 

DKt 

. 

•                 m 

•                 m 

•               m 

•       #       m 

4 

Sum 

W. 

aa  15  43 

M^ 

23  48  aa 

iB97 

25  20  45 

«xo 

26  5a  5Z 

«8« 

aPegaai 

£. 

48  21  as 

•B47 

46  47  58 

i88i 

45  15  15 

•91J 

43  43  18 

•987 

aArietiB 

E. 

89    9    4 

«s«s 

87  a8  a6 

M40 

8548    9 

«996 

84    8Z3 

vn 

5 

Sum 

W. 

34  a8  44 

3000 

35  58  57 

9016 

37  28  50 

9031 

38  58  as 

9047 

aArietis 

£. 

75  53  54 

•690 

74  16    7 

9666 

72  38  41 

fl68a 

71     I  37 

8698 

Aldebaran 

£. 

107  5z    4 

Vio 

Z06  Z4  38 

i7«5 

Z04  38  32 

<799 

Z03    a  44 

V94 

6 

Sum 

W. 

46  az  Z5 

8«« 

47  48  51 

3x43 

49  z6    8 

9x99 

50  43    6 

9x75 

•  Arietis 

£. 

63     X  33 

•777 

61  a6  35 

tcm 

59  51  56 

iB07 

58  17  37 

•883 

Aldebaran 

£. 

95    8  37 

■896 

93  34  46 

>M 

9a    z  Z3 

t897 

90  a7  59 

•^ 

Mass 

£. 

98  4a    3 

^6 

97     5  45 

^73» 

95  29  47 

1^747 

93  54  10 

^ 

7 

Sum 

W. 

57  53  25 

»M8 

59  18  37 

9ite 

60  43  33 

9«76 

6a    8  13 

3888 

aArietb 

£. 

50  30  58 

«897 

48  58  35 

apio 

47  26  29 

8984 

45  54  41 

n» 

Aldebaran 

£. 

8a  46  25 

fl94S 

8z  Z4  59 

11996 

79  43  51 

•969 

78  za  59 

•98a 

Maks 

£. 

86    0  51 

S8SS 

84  a7    6 

a847 

8a  53  39 

fl86o 

8z  ao  a9 

8873 

8 

Sum 

W. 

69    7  53 

SS49 

70  31     8 

9S99 

71  54  II 

3370 

73  17    2 

9379 

Vbnus 

W. 

26  15    9 

3430 

a7  36  5a 

3438 

a8  58  a5 

3447 

30  Z9  48 

9439 

aArietis 

£. 

38  20     I 

3005 

36  49  54 

30x8 

35  20    4 

303X 

33  50  30 

9044 

Aldebaran 

£. 

70  42  4Z 

9044 

69  13  a3 

3096 

67  44  Z9 

3067 

66  Z5  29 

9078 

Mass 

E. 

73  38  34 

«3x 

7a    6  55 

9943 

70  35  29 

8938 

69    4  16 

8968 

9 

Sun 

W. 

80    8  39 

34» 

8z  30  3z 

34^9 

8a  5a  Z5 

9499 

84  13  52 

9441 

Fomalhaut 

W. 

44  53  51 

s;7« 

46    9  22 

3743 

47  25  24 

97x6 

48  41  54 

9(i9x 

Venus 

W. 

37    4  31 

S49S 

38  25    3 

3498 

39  45  29 

9909 

41     5  48 

99x0 

Aldebaran 

E. 

58  54  37 

3130 

57  27    4 

3x40 

55  59  43 

9x49 

54  32  33 

9x99 

Mass 

£. 

6i  3Z     3 

300i 

60    0  57 

301X 

58  30  58 

3018 

57     I     7 

9084 

PoUux 

£. 

loi    0    0 

30*6 

99  30  44 

309a 

98     z  36 

3098 

96  32  35 

9064 

zo 

Sun 

W, 

91     0  29 

34<9 

92  az  35 

34« 

93  42  39 

9467 

95    3  40 

94a 

Fomalhaut 

W. 

55  10  ao 

3S95 

56  a9    0 

3S79 

57  47  57 

9969 

59    7    9 

9998 

Venus 

W. 

47  46    7 

39^ 

49     5  59 

S93X 

50  25  49 

3933 

51  45  37 

9994 

Aldebaran 

£. 

47  19  32 

3304 

45  53  28 

3ax4 

44  27  36 

3884 

43     I  55 

9«S9 

Mass 

E. 

49  33  34 

3047 

48    4  20 

3050 

46  35    9 

909s 

45    6    2 

90S9 

PoUnx 

E. 

89    8  58 

308a 

87  40  27 

9063 

86  za    0 

9087 

84  43  35 

90Q9 

zz 

Sun 

W. 

loi  48  34 

3468 

Z03    9  34 

34«6 

Z04  30  36 

9463 

105  51  41 

94«i 

Fomalhaut 

w. 

65  46  39 

3493 

67    7  II 

348a 

68  a7  55 

947a 

69  48  50 

94<S8 

Venus 

w. 

58  24  28 

353a 

59  44  17 

3930 

6z     4    8 

9987 

62  24    a 

9989 

aPegasi 

w. 

43  i«  53 

346X 

44  34     I 

3439 

45  55  33 

9480 

47  17  27 

9400 

Aldebaran 

E. 

35  56  4a 

3^94 

34  32  23 

33x0 

33    8  23 

9987 

31  44  43 

9347 

Mass 

E. 

37  40  56 

3060 

36  II  57 

3059 

34  42  57 

9098 

33  13  56 

3097 

PoUuz 

£• 

77  21  46 

3089 

75  53  23 

3088 

74  24  59 

9066 

72  56  3a 

9084 

za 

Sun 

W. 

112  38    a 

3439 

113  59  34 

3434 

ZZ5  az  za 

94a6 

zz6  4a  57 

9481 

Fomalhaut 

W. 

76  36  12 

34x5 

77  58  za 

3409 

79  ao  a3 

9996 

80  42  44 

9386 

Venus 

W. 

69    4  3a 

3508 

70  24  54 

3496 

71  45  23 

9489 

73     5  59 

3489 

aPegasi 

W. 

54  i«    0 

3319 

55  35  49 

3304 

56  59  56 

9890 

58  24  Z9 

987« 

PoUuz 

£. 

65  33  28 

3066 

64    4  37 

306X 

6a  35  40 

9096 

6z     6  37 

9091 

Regulus 

£. 

Z02  27     I 

909s 

zoo  57  52 

9046 

99  28  36 

9040 

97  59  13 

9D94 

16 
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GREENWICH  MEAN  TIME. 

LTJNAR  DISTANCEa 

1" 

P.L. 

P.L. 

P.L. 

P.L 

Namf  and  DirttodoB   1 

Noon. 

of 

np>- 

of 

VIb. 

of 

IXh- 

of 

of  Object 

DifL 

DiiZ. 

Z>ilL 

DiflL 

•       0m 

•        t        m 

•     »     » 

•       »       m 

13 

Suit 

W. 

XI8      4    50 

S4H 

ZZ9  26  5Z 

3407 

Z20  49      0 

3399 

Z22    ZZ    Z8 

539© 

Fomalhaot 

t 

82     5  z6 

3378 

83  27  58 

3369 

84   50   50 

3360 

86  Z3  52 

S35X 

Vbnus 

74  26  42 

3475 

75  47  34 

3468 

77    8  34 

3459 

78  29  44 

3451 

a  Pegasi 

W. 

59  48  58 

3268 

61  13  54 

3949 

62  39     5 

3936 

64    4  32 

3999 

Pollnx 

E. 

59  37  27 

3044 

58    8    9 

3039 

56  38  44 

3Q39 

55    9  xz 

3o« 

Regulus 

E. 

96  29  43 

y>a 

95    0    5 

302X 

93  30  x8 

30x4 

92    0  22 

3006 

14 

Fomalhaut 

W. 

93  "  34 

3308 

94  35  36 

3300 

95  59  47 

3293 

97  24    7 

3284 

Venus 

W. 

85  18    5 

340a 

86  40  Z9 

3399 

88    245 

3380 

89  25  24 

3369 

a  Pegasi 

W, 

71  15  4a 

3158 

72  42  42 

3x44 

74    9  58 

3x31 

75  37  30 

3XX9 

a  Arietis 

w. 

27  53  30 

3087 

29  23     9 

301a 

30  53     7 

9997 

32  23  23 

9983 

Pollux 

E. 

47  39  xo 

9987 

46     8  4Z 

2978 

44  38     z 

99^ 

43    7  xo 

9968 

Regulus 

E. 

84  28  ZI 

S962 

82  57  iz 

9953 

8z  25  59 

9943 

79  54  35 

9933 

JUPITBR 

E. 

95  31  41 

aw6 

94    0  20 

9935 

92  28  46 

9996 

90  57    0 

•9x5 

15 

Vbnus 

W. 

96  22    0 

3308 

97  46    2 

3996 

99  zo  z8 

3282 

zoo  34  50 

3970 

a  Pegasi 

W. 

82  59    0 

SP56 

84  28    4 

VHi 

85  57  24 

3030 

87  26  59 

30x8 

a  Arietis    . 

w. 

39  59  16 

39X3 

41  31  19 

8898 

43     3  40 

8885 

44  36  x8 

9871 

PoUur 

E. 

35  30  17 

3990 

33  58  23 

29x1 

32  26  z8 

49Q3 

30  54    3 

9897 

Regulus 

E. 

72  14  14 

9879 

70  4Z  28 

9867 

69    8  27 

9855 

67  35  zz 

9843 

Jupiter 

E. 

83  14  46 

886x 

8x  4X  37 

9849 

80    8  Z3 

9938 

78  34  34 

9885 

16 

a  Pegasi 

W. 

94  58  42 

9958 

96  29  47 

9947 

98     z    6 

«36 

99  3»  39 

9996 

a  Arietis 

W. 

52  23  50 

a804 

53  58  13 

979X 

55  32  53 

9777 

57    7  5X 

97*4 

Aldebaran 

W. 

22  20  25 

3989 

23  44  49 

3916 

25  10  39 

3x53 

26  37  44 

3x00 

Regulus 

E. 

59  44  57 

9783 

58  10    7 

9770 

56  35    0 

9758 

54  59  37 

9745 

Jupiter 

E. 

70  42  23 

«;«5 

69    7    9 

9753 

67  3X  39 

974X 

65  55  53 

979B 

17 

a  Arietis 

W. 

65    7    0 

9698 

66  43  42 

9686 

68  20  4Z 

9673 

69  57  57 

•660 

Aldebaran 

W. 

34    7  28 

9904 

35  39  42 

9875 

37  X2  33 

•B48 

38  45  59 

9888 

Mars 

W. 

29  51  z6 

9693 

31  28     5 

a68i 

33     5  xz 

8609 

34  42  33 

9056 

Regulus 

E. 

46  58  36 

96S4 

45  2Z  35 

8^ 

43  44  X7 

•660 

42    6  43 

9648 

Jupiter 

E. 

57  52  56 

16^ 

56  X5  32 

9655 

54  37  5X 

•643 

52  59  54 

9039 

Spica 

£. 

loi     z  29 

8686 

99  24  30 

9^4 

97  47  X5 

8661 

96    9  43 

9649 

18 

a  Arietis 

W. 

78    8  27 

8600 

79  47  22 

«589 

8z  26  32 

«577 

83    5  58 

4S« 

Aldebaran 

W. 

46  40  47 

87x6 

48  Z7    5 

9698 

49  53  47 

868z 

5x  30  52 

9605 

Mars 

W. 

42  53  28 

9398 

44  32  26 

9587 

46  zz  39 

•576 

47  5x     7 

•5fi5 

Jupiter 

E. 

44  46  Z7 

9375 

43     6  48 

•Sfi5 

4X  27     5 

9555 

39  47    8 

4545 

Spica 

E. 

87  57  57 

8590 

86  z8  48 

9578 

84  39  23 

95^7 

82  59  43 

4550 

19 

a  Arietis 

W. 

91  26  53 

9514 

93    7  47 

9504 

94  48  54 

•494 

96  30  Z5 

0486 

Aldebaran 

W. 

59  41  31 

9S93 

6x  20  36 

8580 

62  59  59 

8568 

64  39  38 

955« 

Mars 

W. 

56  Z2     4 

9515 

57  52  56 

9505 

59  34    2 

9496 

6z  Z5  2Z 

94^ 

Spica 

E. 

74  37  42 

9504 

72  56  35 

8495 

7x  15  X5 

8486 

69  33  42 

«477 

Saturn  . 

E. 

zio  55  24 

«S69 

109  X5  37 

8552 

107  35  36 

8549 

Z05  55  2Z 

«539 

20 

Aldebaran 

W. 

73     X  42 

9505 

74  42  48 

9496 

76  24    7 

9487 

78    5  38 

8480 

Mars 

W. 

69  44  53 

•448 

7z  27  20 

9440 

73    9  58 

9433 

74  52  46 

•496 

PoUux 

W. 

30  22  10 

9480 

32    3  52 

94^ 

33  45  5X 

9456 

35  28    6 

•445 

Spica 

E. 

6z     2  50 

943s 

59  20     5 

8498 

57  37  10 

2430 

55  54    4 

•414 

Saturn 

E. 

97  30  46 

94«7 

95  49  X4 

9479 

94    7  3X 

««7i 

92  25  37 

MH 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of 

P.L. 

P.L. 

P.L. 

P.L 

Name  and  Dir«ctioii 

Midnight 

of 

XVh- 

of 

XVIIIh. 

of 

XXIb. 

of 

r 

of  Object 

Diif. 

DilE. 

Ditt. 

Diff. 

0     ' .    « 

•       ».      • 

•         §         m 

•       f       <• 

13 

Sun 

W. 

123  33  46 

3381 

124   56   24 

S37a 

126    19    12 

3363 

127  42   II 

3853 

Fomalhaut 

W. 

87  37     5 

334a 

89      0   28 

3334 

90   24      0 

3385 

91  47  42 

3317 

Venus 

W. 

79  51     3 

S44a 

81    12   32 

343a 

82   34   12 

3483 

83  56     3 

34I3 

a  Pegasi 

w. 

65  30  15 

3ao9 

66  56  13 

3x96 

68  22  27 

.3183 

69  48  57 

3x70 

Pollux 

E. 

53  39  29 

S018 

52     9  39 

3010 

50  39  39 

300a 

49     9  29 

8995 

Regulus 

£. 

90  30  17 

9998 

89     0     2 

8989 

87  29  36 

89^ 

85  58  59 

8978 

14 

Fomalhaut 

W. 

98  48  37 

5V7 

100  13  15 

3^70 

loi  38     2 

3863 

103     2  57 

3857 

Venus 

W. 

90  48  16 

33S8 

92  II  21 

3345 

93  34  40 

3333 

94  58  13 

3381 

a  Pegasi 

w. 

77     5  17 

3x06 

78  33  19 

3093 

80     I  37 

3080 

81  30  II 

3068 

a  Arietis 

w. 

33  53  58 

S968 

35  24  51 

fl9S4 

'36  56     2 

8940 

38  27  30 

2986 

Pollux 

E. 

41  36     9 

2953 

40    4  57 

8944 

38  33  34 

a936 

37     2     I 

2927 

Regulus 

E. 

78  22  58 

agas 

76  51     8 

agia 

75  19     4 

2901 

73  46  46 

2890 

Jupiter 

E. 

89  25     0 

0903 

87  52  47 

a894 

86  20  21 

a883 

84  47  41 

a87a 

15 

Venus 

W. 

loi  59  37 

3*57 

103  24  39 

3a43 

104  49  57 

5830 

106  15  31 

38x6 

a  Pegasi 

W. 

88  56  50 

3006 

90  26  55 

•993 

91  57  16 

a98i 

93  27  52 

2970 

a  Arietis 

W. 

46     9  14 

8858 

47  42  27 

8845 

49  15  57 

a83x 

50  49  45 

2818 

Pollux 

E. 

29  21  40 

2891 

27  49     9 

2884 

26  16  30 

8880 

24  43  46 

3878 

Regulus 

E. 

66     I  39 

2831 

64  27  52 

aSao 

62  53  50 

a807 

61   19  31 

8795 

Jupiter 

E. 

77     0  39 

28x4 

75  26  29 

aSox 

73  52    3 

8789 

72  17  21 

8777 

z6 

a  Pegasi 

W. 

loi     4  25 

2915 

102  36  25 

8905 

104     8  38 

8895 

105  41     3 

2885 

a  Arietis 

W. 

58  43     6 

273X 

60  18  38 

8738 

61  54  28 

8785 

63  30  35 

27x1 

Aldebaran 

W. 

28     5  54 

305a 

29  35     3 

3009 

31     5     5 

8971 

32  35  54 

8935 

Regulus 

E. 

53  23  57 

2733 

51  48     I 

a7ax 

50  II  49 

3709 

48  35  21 

2696 

Jupiter 

E. 

64  19  50 

27x6 

62  43  31 

^704 

61     6  56 

•691 

59  30     4 

8679 

17 

a  Arietis 

W. 

71  35  30 

26«8 

73  13  20 

B<^6 

74  51  26 

26a4 

76  29  48 

96X2 

Aldebaran 

W. 

40  19  58 

2798 

41  54  28 

2776 

43  29  27 

8755 

45     4  54 

8735 

Mars 

W. 

36  20  12 

a644 

37  58     7 

263a 

39  36  18 

a6ax 

41   14  45 

2609 

Regulus 

E. 

40  28  53 

2636 

38  50  47 

2624 

37  12  25 

26x3 

35  33  48 

260X 

Jupiter 

E. 

51  21  42 

86ao 

49  43  14 

2608 

48     4  30 

8597 

46  25  31 

2586 

Spica 

E. 

94  31  54 

9657 

92  53  49 

2625 

91   15  88 

a6ia 

89  36  50 

2601 

18 

a  Arietis 

W. 

84  45  40 

«555 

86  25  37 

8543 

88     5  48 

•535 

89  46  13 

8584 

Aldebaran 

W. 

53     8  19 

3649 

54  46     7 

8<^ 

56  24  16 

86ao 

58     2  44 

2606 

Mars 

w. 

49  30  50 

2555 

51   10  47 

8544 

52  50  59 

8534 

54  31  25 

8585 

Jupiter 

£. 

38     6  57 

2536 

36  26  34 

8587 

34  45  58 

a5i8 

33     5  10 

2510 

Spica 

E. 

81  19  48 

8545 

79  39  38 

8535 

77  59  14 

8585 

76  18  35 

8515 

19 

a  Arietis 

W. 

98  II  48 

M77 

99  53  34 

a468 

loi  35  32 

2460 

103  17  41 

8458 

Aldebaran 

W. 

66  19  33 

8545 

67  59  44 

8535 

69  40    9 

8584 

71  20  49 

8515 

Mars 

W. 

62  56  52 

a479 

64  38  35 

8470 

66  20  30 

3462 

68     2  36 

8455 

Spica 

E. 

67  51  56 

2467 

66     9  57 

8459 

64  27  46 

8451 

62  45  24 

3443 

Saturn 

E. 

104  14  52 

2532 

102  34     9 

8513 

100  53  14 

85<H 

99  12     6 

8495 

ao 

Aldebaran 

W. 

79  47  20 

247a 

81  29  13 

8465 

83  II   16 

8458 

84  53  28 

845X 

Mars 

W. 

76  35  44 

2419 

78  18  51 

2413 

80     2     7 

2408 

81  45  31 

2402 

Pollux 

W. 

37  10  36 

a436 

38  53  20 

3426 

40  36  17 

2417 

42  19  27 

24x0 

Spica 

E. 

54  10  49 

3407 

52  27  24 

340X 

50  43  51 

•395 

49     0     9 

8390 

Saturn 

E. 

90  43  33 

9457 

89     I   19 

8450 

87  18  55 

8444 

85  36  23 

•438 

18 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

^1 

Nam*  and  Direcdon 

Noon. 

P.L. 
of 

iii««. 

P.L. 
of 

Vlh. 

P.L 

of 

IXti. 

P.L. 
of 

1* 

of  Objeot 

Dl£ 

UUL 

DiflL 

DifL 

•     »     » 

•       *       » 

•     •     » 

•       •       • 

ai 

Aldebaran 

W. 

86  35  50 

•44S 

88  18  20 

0499 

90    0  59 

8434 

91  43  45 

•489 

Mars 

W. 

83  29    3 

t396 

85  12  43 

3391 

86  56  30 

8387 

88  40  24 

8388 

Pollux 

W. 

44    a  48 

•403 

45  46  20 

a99S 

47  30    2 

8388 

49  13  54 

8388 

Spica 

£. 

47  16  20 

n84 

45  32  23 

9379 

43  48  18 

8575 

42     4     7 

837X 

Saturn 

E. 

83  53  42 

a43a 

82  10  53 

8437 

80  27  57 

3433 

78  44  53 

34x7 

Antares 

E. 

93     3  40 

«374 

91  19  28 

3368 

89  35    8 

8964 

87  50  41 

8359 

22 

PoUux 

W. 

57  55  19 

«356 

59  39  57 

a35i 

61  24  42 

8347 

63     9  33 

8344 

Regulus 

W. 

20  53  16 

9350 

22  38     3 

8344 

24  22  58 

3340 

26     7  59 

8335 

Saturn 

E. 

70     8     5 

939s 

68  24  28 

a396 

66  40  47 

8394 

64  57    3 

3391 

Antares 

E. 

79     6  43 

«S37 

77  21  37 

a333 

75  36  26 

8930 

73  51  10 

8386 

as 

PoUox 

W. 

71  55     0 

asaS 

73  40  18 

3336 

75  25  39 

8984 

77  II     3 

898a 

Regulus 

W. 

34  54  31 

SS19 

36  40    3- 

3316 

38  25  39 

89X4 

40  II  18 

83X3 

Jupiter 

W. 

24  42  24 

2326 

26  27  45 

3320 

28  13  15 

83x4 

29  58  54 

8909 

Saturn 

E. 

56  17  48 

a3»7 

54  33  54 

a387 

52  50    0 

8987 

51     6     7 

8388 

Antares 

E. 

65     3  46 

a3i3 

63  18     6 

•33X3 

61  32  24 

33x0 

59  46  39 

3306 

Sun 

E. 

120  39  50 

a<39 

119     I  48 

9636 

117  23  42 

8^5 

115  45  34 

8^ 

24 

PoUux 

W. 

85  58  40 

asx5 

87  44  17 

a3i5 

89  29  55 

89x4 

91  15  34 

83x9 

Regulus 

W. 

49     0  10 

8304 

50  46     3 

a304 

52  31  57 

8303 

54  17  52 

8308 

Jupiter 

W. 

38  48  42 

sa92 

40  34  53 

3389 

42  21     8 

3888 

44    7  25 

8886 

Antares 

E. 

50  57  20 

390a 

49  II  23 

390X 

47  25  25 

3900 

45  39  26 

8300 

Sun 

E. 

107  34  19 

a6t6 

105  55  59 

3634 

104  17  37 

8684 

102  39  14 

3683 

as 

Regulus 

W. 

63     7  39 

«30o 

64  53  38 

330X 

66  39  36 

890X 

68  25  34 

890X 

Jupiter 

W. 

52  59  21 

atSx 

54  45  48 

as8x 

56  32  16 

888X 

58  18  44 

8a8o 

Antares 

E. 

36  49  21 

aa98 

35    3  19 

3299 

33  17  18 

8859 

31  31  17 

8300 

Sun 

E. 

94  27    9 

atet 

9«  48  43 

3633 

91  10  18 

8688 

89  31  53 

8633 

26 

Regulus    t' 

W. 

77  15  16 

3304 

79     I  10 

3305 

80  47     2 

3307 

82  32  52 

8307 

Jupiter     ^ 

W. 

67  II     6 

atSi 

68  57  33 

aaSa 

70  43  59 

8863 

72  30  23 

•884 

Spica 

W. 

23  19  35 

t334 

25    4  45 

3331 

26  49  59 

8389 

28  35  x6 

8987 

Sun           t 

E. 

81  19  56 

a6a6 

79  41  36 

3636 

78     3  17 

8638 

76  25    0 

8689 

27 

Regulus    ^ 

W. 

91  21  34 

•315 

93     7  II 

33X7 

94  52  45 

8380 

96  38  16 

8988 

Jupiter    "^ 

W. 

81  22    0 

aagi 

83     8  13 

3393 

84  54  23 

8895 

86  40  30 

8897 

Spica       S; 

W. 

37  22    0 

nv 

39    7  20 

3388 

40  52  38 

8389 

42  37  55 

8991 

Sun 

1  r 

E. 

68  14    2 

a^8 

66  35  58 

3639 

64  57  56 

8643 

63  19  58 

8644 

28 

Jupiter    ^'' 

W. 

95  30  14 

a3xx 

97  15  58 

83X3 

99     I  38 

83X7 

100  47  13 

8989 

Spica        i 

Sun           J 

W. 

51  23  37 

aS4S 

53    8  35 

3346 

54  53  28 

8348 

56  38  17 

8958 

E. 

55  II     2 

■659 

53  33  27 

86^ 

51  55  57 

8666 

50  18  32 

8^ 

29 

Spica 

W. 

65  21     I 

«373 

67    5  15 

8377 

68  49  23 

8388 

70  33  23 

8987 

Saturn     ^ 

W. 

28  57  23 

asaS 

30  37  57 

3520 

32  18  43 

85x3 

33  59  38 

8508 

Sun 

E. 

42  12  54 

«^9 

40  36     5 

8699 

38  59  24 

37QS 

37  22  51 

37x0 

30 

Spica       ^ 

W. 

79  II  22 

a4t8 

80  54  31 

8485 

82  37  30 

a43a 

84  20  19 

8440 

Saturn     ^ 

W.' 

42  25  10 

aso6 

44    6  15 

8509 

45  47  16 

3512 

47  28  13 

8516 

Antares 

w. 

33  19  28 

3413 

35     2  44 

3419 

36  45  51 

8427 

38  28  47 

8494 

Sun 

E. 

29  22    7 

•744 

27  46  26 

875X 

26  10  54 

8759 

24  35  32 

87^ 

xvni. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

'4 

Name  and  Diractfon 
of  Object 

Midnight 

P.L. 
of 
Diff. 

XVl>- 

P.L. 
of 

Diff. 

XVIIIh. 

P.L 

of 
Diff. 

XXIh. 

P.L. 

of 

Diff. 

•     #     » 

•       f       » 

•         f         m 

•       »       » 

31 

Aldebaran 

W. 

93  26  38 

2434 

95    9  38 

8481 

96  52  43 

84x7 

98  35  54 

84x4 

Mars 

W. 

90  24  25 

a378 

92    8  32 

8373 

93  52  45 

8370 

95  37     3 

3366 

PoUoz 

w. 

50  57  55 

837^ 

52  42    4 

3370 

54  26  22 

8365 

56  10  47 

8360 

Spica 

E. 

40  19  50 

8367 

38  35  28 

8363 

36  51    0 

8360 

35     6  28 

8337 

Saturn 

E. 

77     I  43 

t4X3 

75  18  27 

9409 

73  35     5 

8405 

7x  51  37 

8403 

Antares 

E. 

86    6    7 

«3S4 

84  21  26 

8349 

82  36  38 

8344 

80  51  43 

834X 

aa 

PoUux 

W. 

64  54  29 

•340 

66  39  30 

8537 

68  24  36 

8334 

70    9  46 

8331 

Regulas 

w. 

27  53     7 

833* 

29  38  20 

9338 

31  23  39 

8334 

33     9     3 

8333 

Saturn 

E. 

63  13  16 

«389 

61  29  26 

8389 

59  45  35 

8387 

58     I  42 

8387 

Antares 

E. 

7«     5  49 

«3«4 

70  20  24 

«38X 

68  34  55 

93x8 

66  49  22 

83x6 

as 

PoUux 

W. 

78  56  30 

43ax 

8#  41  59 

83X9 

82  27  31 

93x7 

84  13     5 

83X7 

Regains 

W. 

41  56  59 

aS" 

43  42  43 

9309 

45  28  30 

9307 

47  14  X9 

8306 

Jupiter 

w. 

31  44  41 

8304 

33  30  34 

9301 

35  x6  32 

8398 

37     2  35 

8895 

Saturn 

E. 

49  22  15 

8389 

47  38  25 

9393 

45  54  39 

8395 

44  10  57 

8398 

Antares 

E. 

58     0  51 

8307 

56  15     I 

930s 

54  29    9 

830i 

52  43  15 

8303 

Sun 

E. 

"4    7  23 

9^1 

112  29  10 

9689 

"0  50^55 

9638 

109  12  38 

8626 

34 

Pollux 

W, 

93     I  14 

13x3 

94  46  55 

83X3 

96  32  36 

93x3 

98  18  17 

83X3 

Regains 

w. 

56     3  48 

8303 

57  49  45 

8301 

59  35  43 

9301 

61  21  41 

3301 

Jupiter 

w. 

45  53  45 

»85 

47  40    7 

9384 

49  26  30 

8383 

51  12  55 

3383 

Antares 

E, 

43  53  26 

8899 

42    7  25 

8399 

40  21  24 

•399 

38  35  23 

3398 

Sun 

E, 

loi     0  50 

•603 

99  22  25 

3693 

97  44    0 

8638 

96     5  35 

868X 

«S 

Regains 

W. 

70  II  32 

9303 

71  57  29 

9303 

73  43  26 

8303 

75  29  21 

8303 

Jupiter 

W. 

60     5  13 

8880 

61  51  42 

938l 

63  38  10 

8881 

65  24  38 

8881 

Antares 

E. 

29  45  17 

9300 

27  59  17 

9300 

26  13  18 

8301 

24  27  20 

8303 

Sun 

E. 

87  53  28 

9633 

86  15    4 

8693 

84  36  40 

9634 

82  58  17 

8685 

s6 

Regains 

W. 

84  18  41 

9309 

86    4  28 

93x1 

87  50  12 

93x3 

89  35  54 

83X3 

Jupiter 

W. 

74  16  46 

838s 

76    3    7 

9386 

77  49  27 

93^ 

79  35  45 

3389 

Spica 

W. 

30  20  36 

9386 

32    5  57 

9386 

33  51  x8 

9386 

35  36  39 

3336 

Sun 

E. 

74  46  44 

9630 

73    8  30 

8^ 

71  30  18 

8634 

69  52    9 

8633 

a7 

Regnlns 

W. 

98  23  44 

9384 

100    9    8 

8386 

loi  54  29 

8330 

103  39  45 

8333 

Jupiter 

W. 

88  26  34 

9399 

90  12  35 

3303 

91  58  32 

8304 

93  44  25 

8307 

Spica       ^ 

W. 

44  23     9 

9333 

46    8  21 

8333 

47  53  30 

8337 

49  38  35 

8339 

Sun 

E. 

61  42     3 

•647 

60    4  12 

9690 

58  26  25 

9638 

56  48  41 

3656 

38 

Jupiter 

W. 

102  32  43 

9384 

104  18    7 

9S38 

106    3  25 

8333 

107  48  36 

8337 

Spica 

W. 

58  23     I 

8353 

60    7  40 

8359 

61  52  13 

8364 

63  36  40 

8368 

Sun 

E. 

48  41  13 

•^5 

47    3  59 

8679 

45  26  51 

8684 

43  49  49 

3689 

39 

Spica       I 

W. 

72  17  16 

8394 

74     I     0 

8399 

75  44  36 

8405 

77  28     4 

3413 

Saturn 

W. 

35  40  40 

3505 

37  21  46 

8504 

39     2  54 

8503 

40  44    3 

3504 

Sun 

E. 

35  46  25 

9716 

34  xo    7 

8783 

32  33  58 

8730 

30  57  58 

8737 

30 

Spica 

W. 

86     2  57 

8447 

87  45  25 

8455 

89  27  41 

8463 

91     9  46 

8478 

Saturn 

W. 

49     9     4 

8530 

50  49  49 

8335 

52  30  27 

853X 

54  10  57 

8537 

Antares 

W. 

40  II  33 

8443 

41  54    8 

8450 

43  36  31 

8458 

45  18  43 

8467 

Sun 

E. 

23     0  21 

H775 

21  25  21 

87«4 

X9  50  32 

8793 

x8  15  55 

8801 

20 


FEBRUARY,  1897. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I 


Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
I  Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 
SUN 

Mon. 


THE  SUN'S 


Apparent 
Right  Ascenrion. 


21 
21 

21 

21 
21 
21 


I  43.02 

5  46.76 
9  49.67 

13  51.76 
17  53.02 

21  53-45 


21  25  53.07 

21  29  51.87 

21  33  49.86 

21  37  47.04 

21  41  43.43 

21  45  39.04* 

21  49  33.88 

21  53  27.96 

21  57  21.29 

22  I  13.90 
22  5  5.80 
22   8  57.01 

22  12  47.54 

22  16  37.42 

22  20  26.65 

22  24  15.26 

22  28   3.27 

22  31  50.69 

22  35  37.54 

22  39  23.83 

22  43   9.59 

22  46  54.82 

22  50    39.55 


Dill,  for 
iHoor. 


10.173 
10.139 
10.104 

10.070 
10.035 

ZO.OOI 

9.967 

9-933 
9.899 

9.866 
9.833 
9.8ot 

9.769 
9.738 
9.707 

9.677 
9.648 
9.620 

9.592 
9.565 
9.538 

9.512 
9.488 
9.464 

9.440 
9.418 
9-396 
9-374 

9-353 


Apparent 
Declination. 


S.16  56  4.8 
16  38  40.0 

i6  20  57.8 

16  2  58.6 

15  44  43.0 
15  26  11.3 

15  7  24.0 
14  48  21.4 
1429  4.2 

14  9  32.6 
13  49  47.0 
13  29  48.0 

13  9  35-8 
12  49  II.O 
12  28  33.8 

12  7  44.8 
II  46  44.1 
II  25  32.3 

II  4  9.8 
10  42  36.8 
10  20  53.9 

9  59  1-4 
9  36  59.6 
9  14  491 

8  52  30.1 
8  30  3.1 
8  7  28.5 
7  44  46.7 

S.  7  21  58.2 


DiflE.for 
I  Hoar. 


+43.16 
43.89 
44.61 

+45.31 
45-99 
46.65 

+47.29 
47.91 
48.52 

+49-" 
49.68 

50.23 

+50.77 
51-29 
51.79 

+52.28 
52.76 
53.22 

+53.66 
54.08 

54-49 

+54.88 
55.26 
55-62 

+5596 
56.28 

56.59 
56.88 

+57.15 


Semi- 
diameter. 


5.94 
5.78 
5.63 

5.47 
5.31 
5.14 

4.98 
4.81 
4.63 

4.45 
4.27 
4.08 

3.89 
3.70 

3-50 

3.29 
3.08 
2.87 

2.65 
2.43 
2.20 

1.97 
1.74 
1.50 

1.26 
1.02 
0.78 
0.53 


16    10.28 


Sidereal 
Time  of 
Semi- 
diameter 
Pasainc 
Meridian. 


68.20 
68.08 
67.97 

67.86 

67.74 
67.63 

67.52 
67.41 
67.29 

67.18 
67.07 
66.97 

66.86 
66.76 
66.65 

66.55 
66.45 
66.35 

66.25 
66.16 
66.07 

65.98 
65.89 
65.80 

65.72 
65.63 
65.55 
65.47 

65.40 


Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


3  52.47 

3  59.63 

4  5.96 

4  11.48 

4  16.17 

4  20.04 

4  23.09 

4  25.33 

4  26.76 


12 


27.38 
27.22 


4  26.27 


24.56 
4  22.09 
4  18.88 


14.95 

10.31 

4-97 

58.97 

52.31 
45.01 

37.08 
28,56 
19.45 


9.77 

59-54 

12  48.77 

[2  37.48 


25.69 


DiCfdr 
I  Hour. 


■ 
0.315 
0.281 
0.247 

0.213 
0.178 
0.144 

0.T10 
0.077 
0.043 

0.010 
0.023 
0.055 

0.087 
0.1 18 
0.149 

0.179 
0.208 
0.236 

0.264 
0.291 
0.317 

0.342 
0.367 
0.391 

0.415 
0.438 
0.460 
0.481 

0.502 


Note.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  a^.18  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


IL 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

i 

i 
■s 

1 

1 

B^ination  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diitfor 
I  Hour. 

Sidereal 

•i;ime, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  AtcensioiL 

Diff.  for 
zHoor. 

Anwnnt 
DMliiMtian. 

Diir.  fW 
iHonr. 

Mon. 

!  Tues. 

Wed. 

I 

a 
3 

h 
21 
21 
21 

I    40.67 

5  44-40 
9  47-30 

■ 
iax72 
Z0.Z38 
Z0.104 

S.  16  56  14.9 
16  38  5a3 
16  ai    8.3 

m 

+43.15 
43.88 
44.60 

13   53.39 

13  5956 

14  591 

■ 

a3i6 
0.281 
0.247 

h      m        ■ 
20   47   48.28 

20   51    44-83 

20  55  41.39 

j  Thur. 
Frid. 
Sat 

4 

1 

21 
21 
21 

13   49.38 
17    50.63 
21    51.06 

X0.070 
10.035 
Z0.00X 

16    3    9-4 
15  44  54-0 
15  a6  aa.5 

+45.30 
45.98 
46.64 

14   11.43 
14   16.13 

14  aaoo 

a2i3 
0.179 
0.145 

20  59  37.95 

21  3    34.50 
21      7   31.06 

SUN. 
Mon. 
Tues. 

7 
8 

9 

21 
21 
21 

25   50.68 
29   49.48 

33  47.47 

9.967 

9.933 
9.900 

15    7  35-4 
14  48  330 
14  ag  15.9 

+47.28 
47.90 
48.51 

14  33.06 

14  35-31 
14  36.75 

0.1ZI 
0.077 
0.043 

21    IX    27.62 
21    15   24.17 
21    19   20.73 

Wed. 
Thur. 
Frid. 

lO 

II 

13 

21 

21 
21 

37  44-66 
41  41.06 
45  36.68 

9.867 

9.834 
9.802 

14    9  44.4 

13  49  59- 1 
13  30    0.1 

+4910 
49.67 
50.23 

14  37.38 
14  37.23 
14  26.29 

0.0x0 
0.023 
0.055 

21    23    17.28 
21    27    13.84 
21    31    10.39 

Sat 

SUN. 

Mon. 

13 
15 

21 
21 
21 

49  31-53 
53  25.62 
57  18.98 

9.770 

9.739 
9.708 

13    9  48.1 
I  a  49  33.4 
13  a8  46.3 

+50.77 
51.29 
51-79 

14  24.58 

14   32.13 
14    18.93 

0.087 
aiz8 
0.149 

21  35     6.95 
21  39     3.50 

21    43      0.06 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

22 
22 
22 

X  ii.6z 
5     3.53 
8  54-75 

9.678 
9.649 
9.621 

13    7  57.3 
II  46  56.6 
11  35  44.9 

+52.28 
52.75 

53-21 

14    14.99 
14    10.36 

14    5-03 

0.179 
0.208 
0.236 

21    46   56.61 

21    50   53.17 
21    54  49.72 

Frid. 

Sat 

SUN. 

19 
ao 
ai 

22 
22 
22 

12  45.31 
16  35.21 
20  24.47 

9.593 
9.566 

9.540 

II    4  33.4 
10  4a  49.4 

lO   31       6.5 

+53.66 
54.09 
54-49 

13  5903 
13  52.38 
13  4508 

0.264 
0.291 
0.317 

21  58   46.28 

22  2   42.83 
22      6   39.39 

Mon. 
Tues. 
Wed. 

aa 

33 
34 

22 
22 
22 

24  13.10 
28     1.14 
31  48.59 

9.514 
9.489 
9.465 

.9  59  13-9 

9    37    13.1 

9  15     1-5 

+54.88 
55.26 
55-62 

13  3716 
13  28.65 

13  19.54 

0.342 
0.367 
0.391 

22    10   35.94 

22    14   32.49 
22    18   29.05 

Thur. 
Frid. 
Sat 
SUN. 

35 

a6 

37 
38 

22 
22 
22 
22 

35  35-47 
39  21.80 

43     7-58 
46  52.85 

9.442 
9.419 
9.397 
9.376 

8  53  43.5 
8  30  15.4 
8    7  40.7 
7  4f  58.8 

4-55.96 
56.29 
56.60 

56.89 

13    987 
12  59.64 
12  48.87 
12  37.58 

0.415 
0.437 
0.459 
0.481 

22    22    25.60 
22    26   22.16 
22    30    18.71 
22    34    15.27 

Mon. 

39 

22 

50  37.61 

9*355 

S.     7   33    ID.  I 

+57.16 

13   35.79 

0.502 

22    38    11.82 

Th«  ilcn  +  prsfixad  to  the 
decnasinc. 

n  noon  may 
hourly  chm 

be  atmmad  the  nme  h  tbst  toi 
Dga  ot  declinttlon  indicate*  that 

r  apparent  nooi 
■oath  decUnati 

1. 
onsare 

Diff.  for  X  Hour, 
+  9-.8565. 
(Table  III.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

.1 

1 

1 

1 

■s 

1 

f 

of  the 

Radios  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Nooa 

TRUB  LONGITUDE. 

Diff.  for 
I  Hoar. 

LATITUDE. 

X 

X' 

I 
a 
3 

33 

33 

34 

•        •            m 

31a  57  23.3 

313  58  15.8 

314  59    7-1 

f          m 

57    5.7 

57  58.1 

58  49.2 

• 
152.21 
152.16 
152.  xz 

—  0.30 

0.17 

—  0.03 

9.9937533 
9.9938214 
9.9938907 

+28.1 
28.6 
29.1 

h     m       a 

3  II  40.23 

3    7  44.32 

.3     3  48.41 

4 
5 
6 

35 
36 

37 

315  59  571 

317  0  45.8 

318  I  330 

59  39.1 
0  27.6 

.    I  14-7 

152.06 
152.00 
151.94 

+  0.09 

0.19 
0.28 

9.9939613 

9-9940332 
9.9941063 

+29.7 
30.2 
30.8 

2  59  52.50 

2  55  56.59 
2  52    0.68 

7 
8 

9 

38 

39 
40 

319  2  18.8 

320  3    2.9 

321  3  45-4 

2    0.3 

2  44-3 

3  26-7 

151.87 
151.81 
151.74 

+  0.34 
0.37 
0.37 

9.9941809 
9.9942571 
9.9943348 

+31.4 
32.0 

32.7 

2  48    4.77 
2  44    8.86 
2  40  12.96 

lO 

II 

12 

41 
43 
43 

32a    4  26.3 

323  5    5-4 

324  5  4a.8 

4  46-4 

5  23.6 

151.67 
X51.59 
151.52 

+  0.35 

0.29 
0.21 

9.9944142 

9.9944954 
9.9945785 

+33.4 
34.2 
35.0 

2  36  17.05 
2  32  21.14 
2  28  25.23 

13 
15 

44 

*4 

335    6  18.6 

326  6  52.7 

327  7  25.2 

5  59.3 

6  33-3 

7  5.6 

151.45 
251.38 
151.32 

+  0.10 

—  O.OI 
0.14 

9.9946636 

99947507 
9.9948399 

+35.9 
36.8 
37.6 

2  24  29.32 
2  20  33.41 
2  16  37.50 

i6 

17 
i8 

49 

328  7  56.0 

329  8  25.2 

330  8  53.0 

7  363 

8  5.4 
8  33.0 

151.25 
151.19 
Z51.12 

—  0.28 
0.40 

a52 

9.99493" 
9.9950245 
9.9951200 

+38.5 
39-4 
40.2 

2  12  41.59 
2     8  45.68 
2    4  49.77 

19 

20 
21 

50 
51 
52 

331  9  19.2 

332  9  44-0 

333  10    7.3 

8  59.1 

9  23.8 
9  47.0 

151.06 
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27    2Z    38.  Z 

1.067 

3 

19  42     0.33 

8.3404 

23  22  32.0 

8.477 

4 

17  45  48.90 

8*5798 

27   20    28.8 

x.a43 

4 

Z9  44  20.56 

8.3340 

23  13  59.6 

8.608 

5 

Z7  48  23.19 

2.S7<n 

27  Z9     9.0 

1.419 

5 

Z9  46  40.4Z 

8.3376 

23     5  19.8 

8.724 

6 

17  50  57.32 

8.5674 

27  Z7  38.6 

X.394 

6 

19  48  59.87 

8.38X1 

22  56  32.7 

8.846 

7 

17  53  3i.«8 

«.56»6 

27  15  57.7 

X.768 

7 

Z9  5Z   Z8.94 

8.3x4* 

22  47  38.3 

8.967 

8 

17  56     5.07 

2.5616 

27  Z4    6.4 

x.94a 

8 

19  53  37.62 

a. 3080 

22  38  36.7 

9.085 

9 

17  58  38.67 

2. 5584 

27    Z2      4.7 

8.1x5 

9 

19  55  55.90 

2.3014 

22  29  28.  z 

9.202 

zo 

z8     z  z2.o8 

a.555a 

27     9  52.6 

8.987 

zo 

19  58  Z3.79 

8.8949 

22  20  Z2.5 

9.3x7 

zz 

18     3  45.29 

a.  5518 

27     7  30.2 

8.458 

zz 

20     0  3Z.29 

8.8884 

22   ZO    50.0 

9.43a 

12 

z8     6  18.30 

a.  5484 

27     4  57.6 

8.629 

Z2 

20     2  48.40 

8.88x8 

22      Z    20.6 

9.546 

13 

z8     8  51.  zo 

a. 5447 

27     2  Z4.7 

9.800 

13 

20     5     5.ZZ 

8.8758 

2Z    51   44.5 

9.657 

M 

z8  zi  23.67 

a.540» 

26  59  21.6 

8.969 

14 

20     7  2Z.43 

2.2687 

2Z   42      Z.7 

9.767 

15 

18  Z3  56.OZ 

a. 5370 

26  56  Z8.4 

3.X38 

15 

20     9  37.36 

2.2622 

2Z    32    Z2.4 

9.876 

x6 

18  z6  28.IZ 

a. 5331 

26  53     5.1 

3.306 

z6 

20  zz  52.90 

a.2557 

2Z    22    Z6.6 

9.983 

I? 

18  z8  59.98 

a. 5291 

26  49  41.7 

3.473 

17 

20  Z4     8.04 

2.249X 

2Z    Z2    Z4.4 

ZO.089 

z8 

z8  2Z  3Z.60 

a.5a48 

26  46     8.3 

3.639 

z8 

20  z6  22.79 

3.2426 

2Z      2      5.9 

IO.X93 

19 

z8  24    2.96 

a.5ao5 

26  42  25.0 

3.804 

19 

20  z8  37.  Z5 

8.236X 

20  5Z    5Z.2 

XO.297 

20 

■ z8  26  34.06 

a. 5x6a 

26  38  31,8 

3.967 

20 

20   20   5Z.Z2 

8.8295 

20  4Z  30.3 

XO.398 

21 

18  29    4.90 

a.5"7 

26  34  28.9 

4.X30 

2Z 

20  23     4.69 

a. 2230 

20  3z     3.4 

XO.498 

22 

18  31  35.46 

a.5070 

26  30  z6.2 

4*898 

22 

20  25  Z7.88 

2.2X66 

20    20   30.5 

XO.597 

«3 

«8  34    5.74 
F 

a. 5033 
RIDAY 

S.26  25  53.8 
26. 

4.454 

23 

20  27  30.68 
S 

a.2xox 
UNDAT^ 

S.20    9  5z,7 

'  28. 

10.694 

O 

18  36  35.74 

a.4S7« 

S.26   2Z    2Z.7 

4.615 

0 

20  29  43.09 

8.8037 

S.Z9  59     7.2 

XO.789 

z 

18  39     5.45 

s.49a7 

26  z6  40.0 

4-773 

Z 

20  3Z  55.  Z2 

8.1978 

Z9  48  Z7.0 

X0.883 

2 

18  4Z  34.86 

a.4876 

26  zz  48.9 

4.930 

2 

20  34     6.76 

8.X90B 

Z9  37  21.2 

XO.977 

3 

z8  44     3.96 

a.48a5 

26    6  48.4 

5.087 

3 

20  36   Z8.02 

8.X844 

Z9  26  Z9.8 

XX. 069 

4 

z8  46  32.76 

a.4773 

26     z  38.5 

5.a43 

4 

20  38  28.89 

8.X78X 

Z9  Z5  12.9 

XI.X59 

5 

z8  49     1.24 

8.4790 

25  56  19.2 

5.398 

5 

20  40  39.39 

8.X7X8 

19     4     0.7 

".847 

6 

z8  51  29.40 

«.4«7 

25  50  50.7 

5.55X 

6 

20  42  49. 5  z 

8.X655 

z8  52  43.3 

XX.334 

7 

18  53  57.24 

9.46x3 

25  45  13.  X 

5.703 

7 

20  44  59.25 

a.x593 

z8  4Z  20.7 

XX.490 

8 

z8  56  24.75 

a. 4558 

25  39  26.4 

5.854 

8 

20  47     8.62 

8.X53X 

z8  29  52.9 

XX.  505 

9 

z8  58  51.94 

a.4503 

25  33  30.6 

6.004 

9 

20  49  Z7.62 

8.X469 

z8  z8  20.  z 

XX.  387 

zo 

19     I.  18.79 

a.4447 

25  27  25.9 

6.158 

zo 

20  5  z  26.25 

8.1407 

z8     6  42.4 

1X.669 

zz 

19     3  45.30 

8.4389 

25   2Z    12.4 

6.299 

zz 

20  53  34.51 

a.x346 

17  54  59.8 

XX.749 

Z2 

19    6  ZZ.46 

a.433X 

25  Z4  50.0 

6.446 

Z2 

20  55  42.40 

S.X295 

17  43  12.5 

XX.887 

13 

19    8  37.27 

8.4878 

25     8  Z8.9 

6.590 

13 

20  57  49.93 

8.X225 

Z7  3z  20.5 

XX.905 

»4 

Z9  zz     2.73 

8.4814 

25     z  39.2 

6.733 

Z4 

20  59  57.10 

8.XI65 

17  19  23.9 

XX.982 

15 

Z9  Z3  27.84 

8.4155 

24  54  50.9 

6.876 

15 

2Z     2     3.91 

8.XX05 

Z7     7  22.7 

X8.057 

x6 

19  15  52.59 

a. 4094 

24  47  54.1 

7.017 

z6 

2Z      4   ZO.36 

8.X046 

16  55  17. I 

X8.X30 

17 

Z9  18  Z6.97 

8.4033 

24  40  48.9 

7.156 

17 

2Z      6    Z6.46 

8.0987 

16  43     7.1 

xa.2oa 

i8 

Z9  20  40.99 

8.397a 

24  33  35.4 

7.294 

z8 

2Z       8    22.2Z 

8.0929 

z6  30  52.9 

xa.873 

19 

19  23     4.64 

a-S9Xi 

24  26  13.6 

7.43a 

19 

2Z    ZO    27.6Z 

8.0878 

z6  18  34.5 

12.34a 

20 

Z9  25  27.92 

a.3849 

24  18  43.6 

7.567 

20 

2Z    Z2   32.67 

8.08x4 

16     6   II. 9 

X8.4X0 

2Z 

19  27  50.83 

a.3787 

24  zz     5.6 

7.700 

21 

2z  Z4  37.38 

8.0757 

15  53  45.3 

X8.477 

22 

19  30  13.36 

a.  3784 

H    3  19.6 

7.833 

22 

2Z   z6  4Z.76 

8.070X 

15  41   14.7 

X9.54a 

23 

19  32  35.52 

8.3668 

23  55  25.6 

7.966 

23 

21    18   45.80 

8.0646 

Z5  28  40.3 

I8.6QS 

24 

19  34  57.30 

8.3598 

S.23  47  23.7 

8.096 

24 

21    20   49.51 

a.059X 

S.Z5  z6     2.Z 

Xa.667 

XIL  FEBRUAEY,  1897.  31 


GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d       h        m 

#  New  Moon Feb.        i      8  13.3 

})  First  Quarter  ..•••••.        9      7  25.2 

O  Full  Moon        ..••••••       16    22  XI. o 

C  Last  Quarter   .        .        • 23x5  43*6 


d       h 
C  Apogee •        •        •        •  Feb.        8      5.5 

C  Perigee •        •        •        •      ao      1.5 
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FEBRUARY,  1897. 


XIII. 


GREENWICH  MEAN  TIME. 

P.  L. 

FAR  DISTANCES. 

ii 

P.L, 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh- 

of 

of  Object 

DifE. 

Diff. 

Diff. 

Di£ 

•     *     » 

0        »        m 

0         f        m 

•         »         «r 

2 

Sun 

W. 

7  58  41 

2993 

9  29     2 

3005 

10  59     8 

3018 

12    28    58 

3<Qi 

Venus 

E. 

38     9    4 

3043 

36  39  45 

3057 

35   10  43 

S072 

33  41  59 

3087 

a  Arietis 

E. 

74  26  23 

8659 

72  48  48 

2672 

71   II   30 

2684 

69  34  28 

2695 

Aldebaran 

E. 

106  25  12 

mg 

104  48  58 

2730 

103  12  58 

2741 

loi  37  13 

2752 

3 

Sun 

W. 

19  54     5 

3097 

21  22  18 

3111 

22  50  14 

3124 

24  17  55 

3138 

a  Arietis 

E. 

61  33  27 

2760 

59  58     6 

urri 

58  23     I 

«785 

56  48  13 

2798 

Aldebaran 

E. 

93  42  12 

0811 

92     7  58 

2823 

90  34     0 

2835 

89     0  18 

2847 

Mars 

E. 

98  34  40 

aSii 

97     0  26 

2824 

95  26  29 

2837 

93  52  49 

2850 

4 

Sun 

W. 

31  32  19 

3«)3 

32  58  25 

3215 

34  24  16 

3228 

35  49  52 

5241 

a  Arietis 

E. 

48  58  32 

a864 

47  25  27 

2876 

45  52  38 

2890 

44  20     6 

2903 

Aldebaran 

E. 

81   15  45 

2910 

79  43  39 

2922 

78  II  48 

2935 

76  40  13 

2946 

Mars 

E. 

86     8  36 

2912 

84  36  33 

2925 

83     4  46 

•938 

8i  33  15 

2950 

1 

5 

Sun 

W. 

42  54  17 

3300 

44  18  29 

3310 

45  42  29 

3321 

47     6  16 

3332 

a  Arietis 

E. 

36  41  37 

2969 

35  10  46 

2983 

33  40  12 

2997 

32     9  56 

3011 

Aldebaran 

E. 

69     6  10 

3008 

67  36     7 

302I 

66     6  20 

3052 

64  36  47 

3044 

Mars 

E. 

73  59  22 

3007 

72  29  18 

3018 

70  59  27 

S029 

69  29  50 

3039 

Pollux 

E. 

III  21  12 

294a 

109  49  46 

2951 

108  18  32 

2962 

106  47  31 

2970 

6 

Sun 

W. 

54    2  14 

3380 

55  24  53 

3388 

56  47  23 

3397 

58     9  43 

3404 

Aldebaran 

E. 

57  12  40 

3102 

55  44  33 

3114 

54  16  41 

3125 

52  49     2 

3138 

Mars 

E. 

62     4  47 

3087 

60  36  21 

3094 

59     8     4 

3x02 

57  39  57 

3x10 

Pollux 

E. 

99  15  14 

3014 

97  45  18 

3022 

96  15  32 

3029 

94  45  55 

3036 

7 

Sun 

W. 

64  59  25 

3436 

66  21     I 

3441 

67  42  31 

3446 

69  ,  3  56 

3450 

a  Pegasi 

W. 

34  15  27 

3<69 

35  33  19 

3604 

36  51  49 

3572 

38  10  54 

3543 

Venus 

W. 

18  55  36 

35a8 

20  15  29 

3525 

21  35  26 

3523 

32  55  25 

3520 

Aldebaran 

E. 

45  34  20 

3197 

44     8     7 

3209 

42  42     8 

3221 

41   16  24 

3236 

Mars 

E. 

50  21  35 

3143 

48  54  17 

3x48 

47  27     6 

3x53 

46     0     0 

3x58 

Pollux 

E. 

87  19  50 

3065 

85  50  58 

3069 

84  22  II 

3074 

82  53  30 

3078 

8 

Sun 

W. 

75  50    3 

3463 

77  "     9 

3463 

78  32  14 

3464 

79  53  18 

3463 

a  Pegasi 

W. 

44  53  22 

3435 

46  14  59 

3418 

47  36  55 

3403 

48  59     8 

3388 

Venus 

W. 

29  35  48 

3514 

30  55  57 

3512 

32  16     8 

3510 

33  36  21 

3508 

Mars 

E. 

38  45  41 

3173 

37  18  59 

3174 

35  52  19 

3176 

34  25  41 

3176 

Pollux 

E. 

75  31     I 

3090 

74     2  39 

3091 

72  34  19 

3091 

71     5  59 

3092 

Regulus 

E. 

112  26  41 

3078 

no  58     4 

3078 

109  29  28 

3078 

108    0  52 

3078 

9 

Sun 

W. 

86  38  56 

3454 

88     0  II 

3452 

89   21    29 

3447 

90  42  52 

3444 

a  Pegasi 

W. 

55  54     6 

3325 

57  17  48 

3314 

58  41  43 

3303 

60     5  51 

3291 

Venus 

W. 

40  18     9 

3492 

41  38  42 

3487 

42  59  21 

3482 

44  20     5 

3476 

Pollux 

E. 

63  44  14 

3086 

62  15  47 

3083 

60  47  17 

3080 

59  18  43 

3077 

Regulus 

E. 

100  37  39 

3070 

99     8  53 

3068 

97  40     4 

3064 

96  II   10 

3ofo 

lO 

Sun 

W. 

97  31  12 

3413 

98  53  14 

3405 

100  15  25 

3397 

loi  37  45 

3388 

a  Pegasi 

W. 

67     9  48 

3236 

68  35  14 

3225 

70     0.53 

3214 

71  26  46 

3203 

Venus 

W. 

51     5  31 

3441 

52  27     I 

3433 

53  48  40 

3423 

55  10  30 

3415 

Pollux 

E. 

51  54  39 

3053 

50  25  32 

3047 

48  56  17 

3040 

47  26  54 

3034 

Regulus 

E. 

88  45  13 

3032 

87  15  40 

3025 

85  45  58 

3018 

84  16     7 

3009 

Jupiter 

E. 

97  10  52 

a993 

95  40  30 

2985 

94     9  59 

2978 

92  39  19 

2970 

XIV. 
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GREENV\^ICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

DifE. 

XVh- 

P.L. 
of 

XVIII*^ 

P.L. 

of 

DifE. 

XXIh. 

P.L. 
of 
DifiL 

•                   m 

Off* 

•     .  »      » 

•        t        m 

a 

Sun 

W. 

13  58  32 

3044 

15    27    50 

3058 

z6  56  $z 

307X 

z8  25  36 

3084 

Vbnus 

E. 

3a  13  33 

3101 

30  45  25 

3xx8 

29  17  37 

3x33 

27  50     8 

3150 

aArietis 

E. 

67  57  42 

0708 

66  21  13 

a7flx 

64  45     z 

•734 

63     9     6 

3746 

Aldebaran 

E. 

100     Z  42 

V63 

98  26  26 

•773 

96  5Z  26 

V97 

95  x6  41 

3799 

5 

Sun 

W. 

25  45  19 

3x51 

27  12  27 

3x63 

28  39  20 

9x77 

30    5  57 

3x89 

a  Arietis 

E. 

55  13  43 

I0IX 

53  39  30 

•a»5 

52     5  34 

8838 

50  31  55 

8830 

Aldebaran 

E. 

87  26  51 

a86o 

85  53  41 

8878 

84  20  46 

8885 

82  48     8 

3897 

Mars 

E. 

92  Z9  26 

886a 

90  46  19 

8876 

89  Z3  29 

8888 

87  40  55 

8900 

4 

Sun 

W. 

37  15  13 

SSS3 

38  40  20 

3a63 

40     5  X3 

3876 

41  29  52 

3388 

a  Arietis 

E. 

42  47  51 

89X6 

41  15  52 

8989 

39  44  xo 

•94* 

38  12  45 

3956 

Aldebaran 

E. 

75    8  53 

9959 

73  37  49 

■97a 

72    7     I 

•984 

70  36  28 

3996 

Mars 

E. 

80     I  59 

agfia 

78  30  58 

«973 

77    0  12 

•983 

75  29  40 

3996 

5 

Sum 

W. 

48  29  50 

S3*« 

49  53  13 

SS5S 

5Z  z6  24 

996a 

52  39  24 

337X 

aArietis 

E. 

30  39  57 

3096 

29  zo  Z7 

304X 

27  40  55 

3056 

26  IZ  52 

3073 

Aldebaran 

E. 

63     7  29 

3056 

6r  38  25 

3068 

60    9  36 

9079 

58  4X     I 

3091 

Mars 

E. 

68    0  25 

3049 

66  3z  Z3 

3059 

65     2  13 

9068 

63  33  24 

3078 

Pollux 

E. 

105  z6  4Z 

8980 

W3  46    3 

>989 

Z02  Z5  36 

4997 

zoo  45  20 

3005 

6 

Sun 

W. 

59  31  55 

34X3 

60  53  58 

34x8 

62  Z5  54 

94*4 

63  37  43 

34SZ 

Aldebaran 

E, 

51  21  38 

3x48 

49  54  27 

3161 

48  27  31 

3x78 

47    6  48 

.3x84 

Mars 

E. 

56    Z2      0 

31x8 

54  44  12 

3X84 

53  16  32 

9X9X 

51  49.  0 

3137 

Polloz 

£. 

93  z6  27 

3043 

91  47    7 

9048 

90  Z7  54 

9«3 

88  48  49 

3060 

7 

Sun 

W. 

70  25  z6 

3454 

7z  46  32 

S4S6 

73    7  45 

9459 

74  28  55 

946X 

a  Pegasi 

W. 

39  30  31 

35x6 

40  50  37 

9493 

42  xz    9 

9471 

43  32     5 

9453 

Venus 

w. 

24  15  27 

35x9 

25  35  30 

9917 

26  55  35 

35x6 

28  Z5  41 

95x5 

Aldebaran 

E. 

39  50  57 

3250 

38  25  47 

9^ 

37    0  54 

388x 

35  36  20 

3399 

Mars 

E. 

44  33     0 

3x6x 

43     6    4 

9x65 

41  39  13 

3x68 

40  12  25 

3x71 

Pollux 

E. 

81  24  53 

3081 

79  56  20 

9084 

78  27  51 

3087 

76  59  25 

3068 

8 

Sun 

W. 

81  14  23 

3463 

82  35  29 

94&I 

83  56  36 

9460 

85  17  45 

3458 

a  Pegasi 

W. 

50  ai  38 

3375 

51  44  23 

996a 

53    7  23 

9350 

54  30  37 

3337 

Venus 

W. 

34  56  36 

3506 

36  z6  54 

3503 

37  37  15 

9499 

38  57  40 

3496 

Mars 

E. 

32  59    3 

3x77 

31  32  26 

9177 

30    5  49 

3x76 

28  39  IZ 

3x76 

Pollux 

E. 

69  37  40 

309a 

68    9  21 

9Q9X 

66  4Z     0 

3090 

65  12  38 

3088 

Regulus 

E. 

106  32  z6 

S078 

105     3  39 

9077 

103  35     I 

3075 

Z02    6  21 

3073 

9 

Sun 

W. 

92    4  19 

3438 

93  25  52 

949a 

94  47  32 

94«7 

96    9  18 

9430 

oPegasi 

w. 

61  30  13 

3a8o 

62  5448 

9870 

64  19  35 

9359 

65  44  35 

9347 

Venus 

w. 

45  40  56 

347X 

47     I  53 

9463 

48  22  58 

9457 

49  44  10 

3449 

Pollux 

E. 

57  50    5 

3073 

56  2Z  22 

9069 

54  52  34 

9064 

53  23  40 

3058 

Regulus 

E. 

94  42  iz 

3056 

93  13     7 

S090 

91  43  56 

9044 

90  14  38 

3039 

zo 

Sun 

W. 

Z03     0  15 

3379 

Z04  22  56 

9370 

105  45  47 

9359 

107     8  50 

3349 

a  Pegasi 

W. 

72  52  52 

3x91 

74  19  12 

3x79 

75  45  46 

3x68 

77  12  34 

3x56 

Venus 

w. 

56  32  30 

3405 

57  54  41 

3394 

59  17     4 

3383 

60  39  40 

3373 

Pollux 

E. 

45  57  23 

3oa6 

44  27  43 

30x9 

42  57  54 

3013 

41  27  56 

S004 

Regulus 

E. 

82  46     6 

3001 

8z  15  55 

8993 

79  45  32 

3983 

78  14  58 

3973 

JUPITBS 

E. 

9Z     8  29 

8968 

89  37  28 

•939 

88    6  z6 

3944 

86  34  53 

1934 

u 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1" 

Name  and  Direction' 
of  Object 

Noon* 

1*.L. 

of 

DiflE. 

Illh. 

P.L. 

of 

DiflP. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

IMflL 

•        *       w 

9         t         m 

9         f        m 

. 

•                 w 

XX 

Sun 

W. 

108  33     5 

3338 

109  55  33 

33a6 

HI  19  14 

3314 

112  43    9 

3308 

a  Pegasi 

W. 

78  39  36 

3143 

80     6  53 

3131 

81  34  25 

3x19 

83       2    II 

3x06 

Venus 

W. 

62     2  28 

3360 

63  25  30 

3349 

64  48  45 

3336 

66  12  15 

3383 

a  Arietis 

W. 

35  31  38 

30Qi 

37     I  46 

399Z 

38  32  10 

8977 

40     2  51 

3963 

Pollux 

E. 

39  57  48 

8996 

38  27  30 

3988 

36  57     2 

8979 

35  26  23 

3971 

Regulus 

E. 

76  44  IX 

a963 

75  13  12 

a953 

73  42    0 

8942 

72  10  34 

8931 

Jupiter 

E. 

85     3  17 

9924 

83  31  29 

a9i3 

81  59  27 

3903 

80   27    H 

389Z 

X2 

0  Pegasi 

W. 

90  24  56 

3043 

91  54  16 

3089 

93  23  53 

3016 

94  53  46 

3003 

Venus 

W. 

73  13  39 

3253 

74  38  46 

3838 

76     4  10 

3823 

77  29  53 

3807 

a  Arietis 

W. 

47  40  40 

a893 

49  13     8 

2879 

50  45  54 

3864 

52  18  59 

3848 

Regulus 

E. 

64  29  ii 

3869 

62  56  42 

8855 

61  23  26 

384a 

59  49  52 

9828 

Jupiter 

E. 

72  42     9 

9831 

71     8  21 

3817 

69  34  15 

3804 

67  59  52 

9790 

13 

Vbnus 

W. 

84  43  12 

3i«5 

86  10  51 

3x08 

87  38  51 

3091 

89     7  12 

3073 

a  Arietis 

W. 

60    9  20 

V7* 

61  44  25 

8756 

63  19  51 

3740 

64  55  38 

3734 

Aldebaran 

W. 

29  26  46 

30i7 

30  56     0 

3005 

32  26     6 

3968 

33  56  59 

8933 

Mars 

W. 

20  32  42 

3867 

22     5  43 

3850 

23  39     6 

2833 

25  12  51 

3816 

Regulus 

E. 

51  57  27 

«736 

50  22     I 

3740 

48  46  14 

3725 

47  10     7 

37x0 

Jupiter 

E. 

60    3  22 

3719 

58  27     7 

3704 

56  50  32 

3689 

55  13  37 

8674 

14 

a  Arietis 

W. 

7a  59  5« 

a6»3 

74  37  48 

3638 

76  16     5 

36X1 

77  54  45 

8596 

Aldebaran 

W. 

41  41  41 

a783 

43  16  28 

8761 

44  51  47 

8737 

46  27  38 

97x3 

Mars 

W. 

33     7     6 

ana 

34  43     3 

37x6 

36  19  22 

8699 

37  56     3 

a684 

Regulus 

E. 

39     4  24 

2^S 

37  26  X2 

36x7 

35  47  40 

360X 

34     8  46 

3586 

Jupiter 

E. 

47     3  57 

2599 

45  25    0 

3583 

43  45  42 

8569 

42     6     4 

8553 

Spica 

E. 

93     7  3a 

afta 

91  29  21 

36x7 

89  50  49 

3601 

88  II  55 

8585 

X5 

a  Arietis 

W. 

86  13  28 

8517 

87  54  17 

9503 

89  35  28 

8487 

91  16  59 

947a 

Aldebaran 

W. 

54  34  22 

a6o8 

56  13     6 

3588 

57  52  17 

3570 

59  31  53 

8551 

Mars 

W. 

46     4  51 

3604 

47  43  41 

3588 

49  22  52 

8573 

51     2  24 

8559 

Spica 

E. 

79  52     3 

3507 

78  II     0 

8493 

76  29  37 

3478 

74  47  53 

84^ 

16 

Aldebaran 

W. 

67  55  57 

3470 

69  37  53 

8454 

71  20  II 

2440 

73     2  49 

3486 

Mars 

W. 

59  25     6 

2487 

61     6  37 

a475 

62  48  26 

3461 

64  30  34 

8449 

Pollux 

w. 

25  15     8 

3460 

26  57  17 

a438 

28  39  57 

34x9 

30  23     5 

340X 

Spica 

E. 

66  14     8 

a394 

64  30  25 

3381 

62  46  23 

3368 

61     2     3 

8356 

Saturn 

E. 

104  II     5 

a436 

io4  28  21 

3433 

100  45  17 

3408 

99     I  54 

3396 

17 

Aldebaran 

W. 

81  40  38 

2365 

83  25     3 

8355 

85     9  43 

8344 

86  54  38 

8335 

Mars 

W. 

73     5  26 

a39a 

74  49  12 

9383 

76  33  12 

8373 

78  17  26 

836« 

Pollux 

w. 

39    4  40 

3336 

40  50     I 

8314 

42  35.  40 

3302 

44  21  36 

3393 

Spica 

E. 

52  16  10 

3303 

50  30  13 

3393 

48  44     2 

2283 

46  57  37 

8874 

Saturn 

E. 

90  20  36 

4338 

88  35  32 

3S88 

86  50  13 

8319 

85     4  41 

3309 

Antares 

E. 

98     4    8 

8393 

96  17  58 

3383 

94  31  34 

8374 

92  44  56 

3364 

x8 

Aldebaran 

W. 

95  42  18 

3398 

97  28  21 

9a9x 

99  14  33 

3387 

loi     0  52 

3383 

Mars 

W. 

87     I  39 

3336 

88  47     I 

8330 

90  32  32 

8313 

92  x8  12 

8309 

Pollux 

w. 

53  14  54 

3347 

55     2  12 

9340 

56  49  40 

8233 

58  37  19 

2237 

Spica 

E. 

38     2  42 

8340 

36  15  14 

8235 

34  27  39 

2331 

32  39  57 

3337 

Saturn 

E. 

76  13  56 

«7a 

74  27  16 

3367 

72  40  28 

2362 

70  53  32 

8957 

Antares 

E. 

83  48  36 

9336 

82    0  47 

9330 

80  12  49 

33X4 

78  24  42 

930B 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Midnight 

P.L. 
of 

XV^ 

P.L. 
of 

XVIIIh. 

P.L. 

of 

XXIh. 

P.L. 
of 

^ 

of  Object 

Diff. 

DiflE. 

Diff. 

Diff. 

e         f        » 

•        *  .     ** 

•       f       » 

•       f       If 

II 

Sun 

W. 

114     7  18 

3a89 

"5  31  42 

3276 

116    56   21 

38^ 

118   21    16 

3848 

a  Pegasi 

W. 

84  30  13 

3094 

85  58  31 

3082 

87  27     3 

3068 

88  55  52 

3056 

Venus 

W. 

67  36    0 

3309 

69    0     I 

Sa96 

70  24  17 

3282 

71  48  50 

3268 

a  Arietis 

W. 

41  33  50 

9950 

43     5     6 

•936 

44  36  39 

2922 

46     8  30 

8907 

Pollux 

E. 

33  55  34 

9963 

32  24  35 

■955 

30  53  26 

8947 

29  22     7 

2940 

Regulus 

E. 

70  38  54 

99x9 

69     6  59 

2907 

67  34  49 

8894 

66    2  23 

2882 

Jupiter 

E. 

78  54  41 

a88o 

77  21  56 

2868 

75  48  56 

2836 

74  15  41 

aB43 

za 

a  Pegasi 

W. 

96  23  55 

9990 

97  54  20 

V77 

99  25     2 

8964 

100  56    0 

295X 

Venus 

W. 

78  55  54 

S191 

80  22  14 

3174 

81  48  54 

3158 

83  15  53 

3x4a 

a  Arietis 

W. 

53  52  24 

a834 

55  26     8 

2818 

57    0  12 

2803 

58  34  36 

2788 

Regulus 

E, 

58  16    0 

2814 

56  41  50 

9799 

55     7  21 

8785 

53  32  34 

2770 

Jupiter 

E. 

66  25  II 

V76 

64  50  12 

2762 

63  14  54 

8748 

61  39  18 

8733 

13 

Venus 

W. 

90  35  54 

3056 

92    4  57 

3^39 

93  34  22 

3082 

95    4    8 

3004 

0  Arietis 

W. 

66  31  46 

2708 

68    8  15 

2692 

69  45     6 

2676 

71  22  18 

S660 

Aldebaran 

W. 

35  28  36 

0900 

37    0  55 

2869 

38  33  53 

2840 

40    7  29 

28x2 

Mars 

W. 

26  46  58 

2799 

28  21  27 

2782 

29  56  18 

2766 

31  31  31 

8749 

Regulus 

E. 

45  33  40 

2694 

43  56  52 

«679 

42  19  44 

2663 

40  42  14 

2648 

JUPITBR 

E, 

53  36  22 

t658 

51  58  46 

3643 

50  20  50 

2629 

48  42  34 

2613 

14 

a  Arietis 

W. 

79  33  46 

asSo 

81  13    9 

2564 

82  52  54 

8548 

84  33    0 

8533 

Aldebaran 

W. 

48    4     I 

9691 

49  40  53 

2669 

51  18  15 

2648 

52  56     5 

9628 

Mars 

w. 

39  33     5 

86G7 

41  10  29 

a65i 

42  48  15 

3^5 

44  26  22 

26x9 

Regulus 

E. 

32  29  32 

■571 

30  49  57 

8356 

29  10     I 

854X 

27  29  45 

8587 

Jupiter 

E. 

40  26     5 

aM9 

38  45  46 

tsas 

37     5    8 

25x1 

35  24  10 

8497 

Spica 

E. 

86  32  40 

3569 

84  53     3 

•553 

83  13    4 

8538 

81  32  44 

8383 

15 

a  Arietis 

W. 

92  58  51 

S458 

94  41     4 

8444 

96  23  36 

2430 

98     6  28 

84x7 

Aldebaran 

W. 

61  II  55 

»5U 

62  52  21 

8517 

64  33  10 

230X 

66  14  22 

8485 

Mars 

W. 

52  42  16 

^543 

54  22  29 

2329 

56     3     2 

23x5 

57  43  54 

2501 

Spica 

E. 

73     5  48 

«448 

71  23  22 

8433 

69  40  37 

24SX 

67  57  32 

2408 

16 

Aldebaran 

W. 

74  45  46 

8413 

76  29     2 

S400 

78  12  37 

2388 

79  56  29 

2376 

Mars 

W. 

66  12  59 

«437 

67  55  41 

8485 

69  38  40 

84x4 

71  21  55 

8403 

Pollux 

W. 

32     6  39 

0384 

33  50  37 

2368 

35  34  57 

8354 

37  19  38 

8339 

Spica 

E. 

59  17  25 

«344 

57  32  30 

8333 

55  47  19 

2382 

54     I  52 

23x2 

Saturn 

E. 

97  x8  13 

93H 

95  34  14 

2371 

93  49  58 

8359 

92     5  25 

8348 

17 

Aldebaran 

W. 

88  39  46 

iQa6 

90  25     7 

«3i8 

92  10  40 

831X 

93  56  24 

8304 

Mars 

W. 

80     I  53 

8355 

81  46  33 

8347 

83  31  24 

8339 

85  16  26 

8338 

Pollux 

W. 

46     7  47 

2182 

47  54  13 

2272 

49  40  54 

22^ 

51  27  48 

8855 

Spica 

E. 

45  "     0 

2266 

43  24  II 

8259 

41  37  " 

2252 

39  50     I 

2246 

Saturn 

E. 

83  18  55 

2301 

81  32  57 

8293 

79  46  47 

2283 

78   .0  26 

8279 

Antares 

E. 

90  58     4 

2256 

89  II     0 

8247 

87  23  43 

2240 

85  36  15 

8833 

z8 

Aldebaran 

W. 

102  47  17 

2279 

104  33  48 

•276 

106  20  23 

8273 

108     7     2 

227X 

Mars 

W. 

94     3  59 

2304 

95  49  53 

9300 

97  35  53 

2296 

99  21  59 

8293 

PoUux 

W. 

60  25     6 

2222 

62  13     I 

22x6 

64     I     4 

22X2 

65  49  13 

2208 

Spica 

E. 

30  52  10 

2225 

29     4  19 

2223 

27  16  25 

2222 

25  28  30 

9223 

Saturn 

E. 

69     6  29 

2253 

67  19  20 

2230 

65  32    7 

8247 

63  44  50 

8845 

Antares 

E. 

76  36  27 

2204 

74  48     5 

8x99 

72  59  36 

2x96 

71  II     2 

8X92 

36 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 
U 

r 

Nama  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Di£ 

•      Illh. 

P.L. 

of 

DUL 

Vlh. 

P.L. 

of 

DiflE. 

IXh. 

P.L. 

of 

DifE. 

•        (        m 

•       »       • 

•                 m 

0         t         m 

19 

Pollux 
Regulus 

JUPITKR 

Saturn 
Antares 

W. 
W. 
W. 
E. 
E. 

67  37  28 
30  36  21 
23  28  24 
61  57  30 
69  22  23 

aaoS 
B196 
2190 

9344 

2x90 

69  25  47 
32  24  55 
25  17     7 
60  10     8 

67  33  40 

2202 
2193 
2183 
8243 
2187 

71     14    II 

34  13  33 
27     6     0 
58  22  44 
65  44  53 

3200 
2190 
2177 
«43 
2x83 

73    2  38 
36     2  15 
28  55     2 
56  35  21 
63  56     3 

3x98 
3x89 
2172 
aa43 

2184 

ao 

Pollux 
Regulus 
Jupiter 
Saturn  ' 
Antares 

W. 
W. 
W. 
E. 
E. 

82     5  17 
45     6     9 
38     X  35 
47  38  57 
54  51  37 

2198 

2187 

2x6z 

2258 

2x84 

•83  53  48 
46  54  56 

39  51     I 
45  51  55 
53     2  45 

2198 

2x88 
2x61 
2263 
2184 

85  42  18 
48  43  42 
41  40  27 

44     5     I 
51  13  54 

3300 
2190 
2X62 
8269 
3X86 

87  30  45 
50  32  25 
43  29  52 
42  18  16 
49  25    6 

3202 
219X 
2163 
2276 

2x88 

21 

Pollux 

Regulus 

Jupiter 

Antares 

aAquilse 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

96  32     7 
59  35  10 
52  36  20 
40  22     2 
94  37  56 
125  II  25 

22X8 

2206 
2175 
2204 

a855 
25x8 

98  20     8 
61  23  28 
54  25  25 
38  33  40 
93     4  39 
123  30  37 

3222 
22X0 
2178 
2208 
2857 
2522 

100     8     3 
63  II  41 
56  14  25 
36  45  24 
91  31  25 

121  49  55 

3227 
22x4 
2x82 
22X2 
2860 
2527 

loi  55  51 
64  59  47 
58     3  19 
34  57  15 
89  58  15 

120    9  20 

3233 

22x9 
8x86 
32x7 
a865 
«53a 

32 

Regulus 
Jupiter 
a  Aquilae 
Sun 

W. 
W. 
E. 
E. 

73  58  25 

67     6     5 

82  14  31 

III  48  14 

2246 
22x2 
2909 

256X 

75  45  44 

68  54  15 

80  42  23 

no    8  26 

2252 
22X8 
2922 
2568 

77  32  54 
70  42  16 

79  10  32 
108  28  47 

t358 

2224 
3936 
a374 

79  19  55 
72  30    8 

77  38  59 
106  49  17 

226s 
2231 
2952 
3582 

«3 

Regulus 

Jupiter 

Spica 

aAquilae 

Sun 

W. 
W. 
W. 
E. 
E. 

88  12  31 
81  27     2 
34  13  20 
70     6  51 
98  34  16 

9300 

22G4 

•313 
3055 
26x9 

89  58  31 
83  13  54 
35  59     I 
68  37  46 
96  55  47 

3307 
2271 
23» 
308X 
2626 

91  44  21 
85     0  36 
37  44  32 
67     9  13 
95  17  28 

«3i4 
2279 

Q26 

3x09 
3^ 

93  30    0 
8647     7 
39  29  54 
65  41  14 
93  39  21 

33a2 
3286 

3333 

3x38 
2643 

24 

Regulus 
Jupiter 
Spica 
Sum 

W. 
W. 
W. 
E. 

102    15   29 

95  36  57 
48  14  16 
85  31  28 

2300 

2344 

2367 

2684 

104    0     I 

97    22   22 

49  58  38 
83  54  27 

2368 
assa 
2375 
269s 

105  44  22 

99     7  35 
51  42  49 
82  17  38 

«75 
S339 
2382 

270X 

107  28  32 

100  52  37 

53  26  49 

80  41     0 

as84 
8348 
•389 
37x0 

25 

Spica 
Antares 

Sun 

W. 
W. 
E. 

62    4    9 
16  10  59 
72  40  42 

2428 

2423 

«753 

63  47     4 
17  54     2 
71     5  13 

3436 
a430 
2762 

65  29  47 
19  36  54 
69  29  55 

2443 
2438 
3771 

67  12  20 
21  19  35 
67  54  49 

2432 
a446 
a779 

26 

Spica 
Saturn 
Antares 
Sun 

W. 

W. 

w. 

E. 

75  42  16 
37  54  15 
29  50    9 
60     2  10 

249X 

258X 
2486 
2824 

77  23  42 
39  33  36 
31  31  42 
58  28  13 

1499 
2583 
2494 
2833 

79     4  5€ 
41  12  55 
33  13    4 
56  54  27 

2307 
3585 
2502 
2842 

80  46    0 
42  52  10 
34  54  15 
55  20  53 

•5x3 

2588 
33x0 
3851 

27 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 
W. 
E. 

89     8  29 
51     7     7 
43  17  21 
47  35  56 

a555 

26xa 
2551 
«895 

90  48  26 
52  45  46 
44  57  24 
46     3  31 

8364 
2617 
«559 
■905 

92  28  II 
54  24  18 
46  37  16 
44  31  18 

257a 
2623 
2566 

29x4 

94     7  45 
56     2  42 
48  16  57 
42  59  17 

3380 
3699 
a574 
a9a4 

28 

Saturn 
Antares 
Sun 

W. 

w. 

E. 

64  12  29 
56  32  34 
35  22  II 

26^ 

26x3 
297a 

65  49  59 
58  II     8 
33  51  23 

2670 
2624 
298X 

67  27  19 
59  49  30 
32  20  47 

2678 
2632 

a99a 

69     4  29 
61  27  41 
30  50  24 

3683 
364Z 
3003 

xvm. 
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GREENWICH  MEAN  TIME. 

LUKAR  DISTANCES. 

Name  and  Direcdon 
of  Object 

• 

Midnight 

P.L. 
of 

XViu 

P.L. 
of 
Diff. 

XVIIIi^ 

P.L. 

of 
Diff. 

XXIh. 

P.I-. 
of 
Diff. 

•         »        m 

•       t      It 

•       »       » 

•        t        m 

19 

Pollux 

W. 

74  51     8 

3x98 

76  39  39 

8x96 

78   28    Z2 

8x96 

80  z6  45 

8x97 

Regulns 

W. 

37  50  59 

2188 

39  39  45 

3x86 

4X  28  33 

8X86 

43  17  2Z 

8x86 

Jupiter 

w. 

30  44  12 

n€g 

3«  33  27 

3x69 

34  22  47 

3x63 

36  12  10 

8X68 

Saturn 

E. 

54  47  58 

t84S 

53     0  37 

3347 

51  13  19 

8249 

49  26     5 

3853 

Antares 

E. 

62    7  II 

ai83 

60  z8  z8 

3z8a 

58  29  24 

3X83 

56  40  30 

SX83 

20 

PoUoz 

W. 

89  19  10 

3304 

91     7  31 

3807 

92  55  48 

88X0 

94  44     0 

88X4 

Regulus 

W. 

5a  21     6 

BZ94 

54     9  43 

3x96 

55  58  17 

8x99 

57  46  46 

8808 

Jupiter 

W. 

45  19  15 

ai65 

47     8  36 

3x66 

48  57  55 

8x69 

50  47  10 

3x73 

Saturn 

E. 

40  31  41 

as8s 

38  45  19 

3394 

36  59  " 

8306 

35  13  20 

3318 

Antares 

E. 

47  36  21 

axgo 

45  47  39 

3x94 

43  59    2 

8xg6 

42  zo  29 

8300 

21 

Pollux 

W. 

103  43  31 

9X37 

105  31     3 

3343 

Z07  18  28 

8848 

Z09     5  44 

335$ 

Regulus 

W. 

66  47  46 

8334 

68  35  38 

8239 

70  23  22 

«35 

72  zo  58 

834X 

Jupiter 

w. 

59  5«     7 

819X 

61  40  48 

8X96 

63  29  21 

820X 

65  17  47 

3306 

Antares 

E, 

33    9  13 

aa33 

3z  2z  19 

3337 

29  33  32 

3333 

27  45  53 

3839 

aAquOaB 

E. 

88  25  xz 

a87x 

86  52  15 

3878 

85  Z9  28 

3887 

83  46  53 

3898 

Sun 

E. 

118  28  51 

»538 

Z16  48  30 

a54S 

ZZ5    8  16 

8549 

ZZ3  28  iz 

3555 

22 

Regulus 

W. 

8z     6  46 

3373 

82  53  27 

8S96 

84  39  59 

8385 

86  26  20 

3393 

Jupiter 

W. 

74  17  50 

3837 

76     5  23 

8843 

77  52  46 

3350 

79  39  59 

3357 

a  AquilflB 

E. 

76    7  4^ 

3969 

74  36  55 

3988 

73     6  27 

.  3009 

71  36  25 

303X 

Sun 

£. 

105    9  57 

•589 

103  30  47 

3596 

zoz  5z  46 

86q« 

zoo  Z2  56 

36XX 

23 

Regulus 

W. 

95  15  a8 

3339 

97    0  45 

8337 

98  45  51 

8345 

zoo  30  46 

3353 

Jupiter 

W. 

88  33  27 

3394 

90  Z9  36 

830X 

92     5  34 

«309 

93  51  2Z 

2316 

Spica 

w. 

41  15    6 

a«39 

43     0     8 

8346 

44  45     I 

3353 

46  29  44 

3360 

a  AquilaB 

E. 

64  13  51 

3x71 

62  47     7 

3306 

61  21     5 

3343 

59  55  47 

3383 

Sun 

E. 

92     z  24 

8653 

90  23  39 

a659 

8846    4 

a«7 

87     8  40 

8676 

«4 

Regulus 

W. 

Z09  Z2  30 

3391 

no  56  Z7 

8400 

Z12  39  52 

3408 

ZZ4  23  z6 

84x6 

Jupiter 

W. 

Z02  37  27 

a355 

T04  22    6 

a364 

Z06     6  33 

2371 

107  50  49 

8380 

Spica 

W. 

55  10  39 

a397 

56  54  18 

3405 

58  37  46 

34X3 

60  2Z     3 

8480 

Sun 

E. 

79    4  33 

37x9 

77  28  z8 

8737 

75  52  14 

3736 

.  74  z6  22 

3745 

25 

Spica 

W. 

68  54  4r 

«4» 

70  36  52 

M67 

72  18  5Z 

3475 

74     0  39 

3483 

Antares 

W. 

23    2    4 

2454 

24  44  22 

8463 

26  26  29 

3470 

28     8  25 

3478 

Sun 

E. 

66  19  54 

3768 

64  45  " 

^787 

63  zo  39 

8806 

6z  36  Z9 

88X5 

26 

Spica 

W. 

82  26  52 

SS33 

84    7  33 

8531 

85  48     3 

3539 

87  28  22 

3548 

Saturn 

W. 

44  31  «i 

assa 

46  zo  27 

3596 

47  49  27 

360Z 

49  28  20 

8606 

Antares 

W. 

36  35  15 

35x8 

38  z6    3 

8536 

39  56  40 

3534 

41  37    6 

3543 

Sun 

E. 

53  47  31 

a859 

52  14  20 

3869 

50  41  21 

3877 

49     8  33 

8886 

27 

Spica 

W* 

95  47     8 

3S88 

97  26  20 

9396 

99     5  20 

3604 

zoo  44     9 

3613 

Saturn 

W. 

57  40  57 

3636 

59  19     3 

8643 

60  57     I 

3649 

62  34  50 

3656 

Antares 

W. 

49  56  27 

8583 

51  35  46 

8591 

53  14  53 

3599 

54  53  49 

3607 

Sun 

E. 

4Z  27  28 

^933 

39  55  51 

8943 

38  24  25 

3958 

36  53  12 

3963 

28 

Saturn 

W. 

70  41  29 

3693 

72  z8  19 

3701 

73  54  58 

3708 

75  31  27 

37x6 

Antares 

W. 

63     5  40 

a649 

64  43  28 

8658 

66  2Z     4 

8666 

67  58  29 

3^5 

Sun 

E. 

29  20  Z4 

>W3 

27  50  17 

3034 

a6  20  34 

3033 

24  51     5 

3<M7 

38 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 

1 

1 

Sidereal 
Time  of 
Semi- 
diameter 
Paning 
Meridian 

Equation  of 

Time, 

to  be 

Added  to  . 

Apparent 

lima. 

Diff.  for 
zHour. 

Apparent 

DiflCfor 
iHonr. 

Apparent 

DiflE.  for 
z  Hour. 

Semi- 
diameter. 

Mon. 
Tues. 
Wed. 

I 
3 

h      m       8 

22  50  39-55 

22   54   23.78 
22   58      7.54 

■ 

9-353 
9.333 
9.314 

0      »       t 

S.  7  21  58.2 

659    3-4 
6  36    2.6 

m 

+57.15 

57.41 

57.65 

16 
16 
16 

10.28 
10.03 

9-79 

65.40 

65-33 
65.26 

m        a 
12    25.69 
12    13.40 
12      0.64 

8 
0.502 
0.522 
0.541 

Thur. 

Frid. 

Sat. 

4 
5 

6 

23      I    50.83 

23     5  33-68 
23     9  16.10 

9.295 
9.276 
9.259 

6  12  56.3 

5  49  44-9 
5  26  28.9 

+57.87 
58.07 
58.25 

16 
16 
16 

9-54 
9.29 

903 

65.20 

65-13 
65.07 

II    47.41 

II    33.74 
II    19.63 

0.560 

0.579 
0.596 

SUN. 
Mon. 
Tues. 

7 
8 

9 

23  12  58.10 
23  16  39.70 
23  20  20.93 

9.242 
9.226 

9.2ZO 

5    3    8.6 

4  39  44-5 
4  16  16.9 

+58.42 
58.57 
58.71 

16 
16 
16 

8.78 

8.53 
8.27 

65.02 
64.96 
64.91 

II      5.13 
10   50.22 
10   34.94 

o.6z3 
0.629 
0.644 

Wed. 
Thur. 
Frid. 

lO 
12 

23  24     1.79 
23  27  42.31 
23  31  22.50 

9.196 

9.182 
9.169 

3  52  464 
3  29  13.0 

3    537.5 

+58.83 

58.93 
59.02 

16 
16 
16 

8.02 
7.76 
7-50 

64.86 
64.81 
64.77 

10    19.29 
10      3.30 

9  46.98 

0.659 
0.673 
0.686 

Sat. 

SC/JV. 

Mon. 

13 

14 
15 

23  35     2.40 
23  38  42.01 
23  42  21.37 

9.156 
9.145 
9.135 

2  41  59-9 
2  18  20.8 

I  54  40.5 

+59.10 
59.16 
59.20 

16 
16 
16 

7.24 
6.98 
6.72 

64.73 
64.69 
64.66 

9  30.37 
9  13.48 
8  56.33 

0.698 
0.709 
0.719 

Tues. 
Wed. 
Thur. 

16 

17 
18 

23  46    0.49 

23  49  3940 
23  53  18.13 

9.Z26 

9.117 

9.ZZ0 

1  30  59-3 
I    717.5 
0  43  35.5 

+59.23 
59.24 
59.24 

16 
16 
16 

6.45 
6.18 

S-9I 

64.63 
64.60 
64.57 

8  38.95 
8  21.36 

8    3.58 

0.728 

0.737 
0.744 

Frid. 

Sat. 

SUN. 

19 

30 

21 

23  56  56.70 
0    0  35.12 
0    4  13.43 

9.Z04 
9.099 
9.094 

S.  0  19  53.7 

N.  0    3  47.7 

0  27  28.3 

+59.23 

59.2Z 
59.17 

16 
16 
16 

5-63 
5.36 
5-o8 

6455 
64-53 
64.51 

7  4564 
7  27.56 

7    9.37 

0.750 
0.755 
0.760 

Mon. 
Tues. 
Wed. 

22 

23 
24 

0    7  51.65 
0  II  29.81 
0  15    7.91 

9.091 
9.089 
9.088 

051    7.8 
I  14  45.8 
I  38  22.0 

+59.12 
59.05 
58.97 

16 
16 
16 

4.80 

4-52 
4.24 

64.50 
64.49 
64.48 

6  51.08 
6  32.73 
6  14-34 

0.764 
0.766 
0.767 

Thur. 
Frid. 
Sat. 

26 
27 

0  18  46.00 
0  22  24.08 
0  26     2.18 

9.087 
9.087 
9.088 

2    I  56.1 
2  25  27.6 
2  48  56.3 

+58.87 
58.76 
58.63 

16 
16 
16 

3-95 
367 
3-39 

64.48 
64.48 
64.48 

5  5592 
5  37.50 
5  19.10 

0.768 
0.767 
0.766 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

0  29  40.32 
0  33  18.51 
0  36  56.77 
0  40  35-13 

9.090 

9093 
9.096 

9.  zoo 

3  12  21.7 
3  35  43-5 

3  59    1-3 

4  22  14.7 

+58.49 
58.33 
58.15 
57.96 

16 
16 
16 
16 

3.10 
2.82 

2-54 
2.26 

64.48 

64-49 
64.50 
64.51 

5    0.73 
4  42.42 
4  24.18 
4    6.03 

0.764 
0.76Z 
0.758 
0.754 

Thur. 

32 

0  44  1 3-59 

9.105 

N.  4  45  23.4 

+57-76 

16 

1.98 

64-53 

3  47-99 

0.749 

Note.— The  mean  time  of  semidian 
The  sisn  +  prefixed  to  tha 
cHnations  increasing. 

leter  passi 
hourly  cha 

ng  may  be  found  by  subtracting  cxS  from  the  sidereal 
inge  of  declination  indicates  that  south  declinations  ar 

time. 

e  decreasing ;  i 

aorthdt- 

IL 
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.AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 
1 

•s 

Equation  of 
Time, 
toba 

Subtracted 
from 

HeanTlm& 

S 

DiiLfor 
iHoor. 

Sidereal 

Ttmeb 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diftfor 
I  Hour. 

Apparent 
Declination. 

DiiLfor 
zHonr. 

Mon. 
Tues. 
Wed. 

X 
2 

3 

h     m        s 
22   50   37.61 
22   54   21.88 
22   58      5.68 

s 
g.355 
9-335 
9.3x5 

S.     7   22    IO.I 

6  59  15- 1 
6  36  14.2 

m 
+57.16 
57.4X 
57.65 

m       ■ 
12    25.79 

12    13.51 
12      0.75 

t 

0.502 
a  522 
0.541 

h      m       • 
22   38    11.82 
22   42      8.37 
22   46      4.93 

Thur. 
Frid. 
Sat 

4 
5 
6 

23      I    49.01 

23     5  3189 

23      9    14.34 

9.296 
9.278 
9.26Z 

6  13    7-7 
5  49  56.2 
5  26  39.9 

+57.87 
58.08 
58.26 

"    47.53 

11  33-86 

"  1975 

Oi56o 

0.579 
0.597 

22   50      X.48 

22  53  58.03 
22  57  54-59 

SUN. 
Mon. 
Tues. 

7 
8 

9 

23    12   56.39 
23    16   38.03 
23   20    19.30 

9.244 
9.228 
9.2x2 

5    3  19.5 
+  39  SS'^ 
4  16  27.3 

+58.43 
58.58 

58.72 

"  525 
10  50.34 
10  35.05 

a6z3 
0.629 
0.644 

23     I  51-14 
23    5  47.70 
23    9  44.25 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

23    24      0.20 
23   27   40.77 
23   31    21.01 

9.197 
9.183 
9.170 

3  52  56.5 
3  29  23.0 

3   i  47.1 

+58.84 
58.95 
59.04 

10  19.40 

10  3.41 

9  47- 10 

0.659 

0.673 
0.686 

23  13  40.80 

23  17  37.36 
23  21  33.91 

Sat 

SUN. 

Mon. 

13 
14 
15 

23  35    0.95 
23  38  40.61 
23  42  20.01 

9.158 
9.147 
9.137 

2  42    9-4 
2  18  30.0 

I  54  49.4 

+59." 
59.17 

59.2Z 

9  30.48 

9  13.59 
8  56.44 

a698 
0.709 
0.719 

23  25  30.46 
23  29  27.02 

23  33  23.57 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

23  45  59- 18 
23  49  38.14 
23  53  16.91 

9.128 
9.119 
9.Z12 

I  31     7.9 
I     7  25.8 

0  43  43.5 

+59.24 
59.25 
59.26 

8  39.06 
8  21.46 
8    3.68 

0.728 
0.737 
0.745 

23  37  20.12 
23  41  16.68 
23  45  13.23 

Frid. 

Sat 

SUN. 

19 

20 
21 

23  56  55.52 
0    0  33.99 
0    4  12.35 

9.Z06 
9.Z0Z 
9.096 

S.   0  20     1.4 

N.  0    3  40.3 

0  27  21.2 

+59.25 
59.22 
59.18 

7  45-74 
7  27.65 
7    9-46 

0.751 
0.756 
0.760 

23  49    9.78 
23  53    6.34 
23  57    2.89 

Mon. 
Tues. 
Wed. 

22 

23 

0    7  50.62 
0  II  28.82 
0  15    6.97 

9.093 
9.09X 
9.090 

0  51      I.O 

1  14  39.4 
I  38  15.9 

+59.13 
59.06 
58.98 

6  5117 
6  32.82 
6  14.42 

0.763 
0.766 
0.768 

0    0  59.44 
0    4  56.00 
0    8  52.55 

Thur. 
Frid. 
Sat 

25 
26 
27 

0  18  45.10 
0  22  23.23 
0  26     1.38 

9.089 
9.089 
9.090 

2     I  50.2 
2  25  22.1 
2  48  51.0 

+58.88 

58.77 
58.64 

5  56.00 
5  37-57 
5  1916 

0.768 
0.767 
0.766 

0  12  49.10 
0  16  45.66 
0  20  42.21 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 

30 
31 

0  29  39.56 
0  33  17.80 
0  36  56.11 
0  40  34.51 

9.091 
9.093 
9.096 
9.Z0Z 

3  12  z6.8 

3  35  38.9 

3  58  57.0 

4  22  10.8 

+58.50 

58.34 
58.Z6 

57.97 

5    0-79 
4  42.48 
4  24.24 
4    6.09 

0.764 
0.762 
0.759 
0.754 

0  24  38.77 
0  28  35.32 
0  32  31.87 
0  36  28.42  1 

Thur. 

32 

0  44  13.02 

9.107 

N.  4  45  19.8 

+57.77 

3  48.04 

0.749 

0  4Q  24.98 

Hon.— 11 
Tl 

M  Mmidiamatar  for  meax 
le  dgn  +  prefixed  to  the 
decreasing;  north  declin 

1  noon  may 
honrly  chax 
Ktions,  incre 

be  assomed  the  same  as  that  for 
ige  of  declination  indicates  that 
asing. 

apparent  noon, 
south  declinati 

ons  are 

Diff.  for  z  Hour. 

-f9'.8565. 
CTable  III.) 

40 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

Lofrarithm 

1 

1 

I 

2 

3 

1 

1 

TRW  LONGITUDB. 

Diff.  for 
X  Hour. 

LATITUDE. 

of  the 

Radius  Vector 

of  the 

Earth. 

DiflC  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

60 
61 
63 

•         9m 

341    13   31.8 
343    13   31.6 

343  "  39.6 

t     It 
12    0.5 

12    I0.2 
12    18.I 

150.44 
150.  S7 
150.30 

m 

—  0.22 

—  0.08 
+  0.04 

9.9962767 
9.9963877 
9.9964993 

+46.2 
46.4 
46.6 

h     m        • 
I    21    34.78 
I    17   38.87 
I    13   42.96 

4 
5 
6 

63 
64 
65 

344  "  45.8 

345  12  50.1 

346  13  53.3 

12    24.2 
12   28.4 
12   30.5 

150.22 
150. 14 
isaos 

+  ai6 
0.25 
0.32 

9.99661 12 

9.9967235 
9.9968361 

+46.8 
46.9 
47.1 

I     9  47-06 
I     5  51.15 

I       I    55.24 

7 
8 

9 

66 
67 
68 

347. 13  53.6 

348  13  5a6 

349  13  46.5 

12   30.7 
12   28.6 
12   24.3 

149.96 
149.87 
X49.78 

+  0.36 
0.37 
0.35 

9.9969493 
9.9970628 
9.9971769 

+47.2 
47.4 
47.6 

0  57  59-33 
0  54    3-42 
0  50    7-52 

lO 

II 

13 

69 
70 
71 

350  la  4a3 

351  13  31.7 

352  13  3a9 

12    17.9 
12      9.3 
II    58.4 

X49.69 
149.60 
149.51 

+  0.29 

0.22 

+  0.12 

9.997291S 
9.9974069 
9.9975230 

+47-9 
48.2 

48.5 

0  46  11.61 
0  42  15.70 
0  38  19-79 

13 

15 

73 
73 
74 

353  "    7-8 

354  "  52-4 

355  "  350 

II    45.2 
II    29.7 
II    12.2 

149.41 
149.3a 
149.23 

0.00 

—  0.13 

0.26 

9.9976398 
9.9977576 
9.9978765 

+48.9 
49.3 
49.7 

0  34  23.89 
0  30  27.98 
0  26  32.07 

i6 

17 
i8 

75 
76 

77 

356  11  153 

357  10  53.5 

358  10  39.7 

10   52.4 

10  3a5 
10    &6 

149.14 
149.05 
X48.96 

-0.39 
0.51 
0.61 

9.9979963 
9.9981173 

9.9982393 

+50.  X 
50.6 
5X.O 

0  22  36.16 
0  18  40.26 
0  14  44-35 

19 
so 

31 

78 

79 
80 

359  10    3-8 

0  9  35-9 

1  9    6.3 

9  40.6 
9  12.6 
8  42.8 

X48.88 
X48.80 
148.72 

—  0.70 

0.75 
0.78 

9.9983624 
9.9984866 
9.99861 16 

+51.5 
51.9 
52.3 

0  10  48.44 
0    6  52.53 

j  0     2  56.62  I 
i  23     59     0.72  S 

33 
33 
24 

81 
83 
83 

3    8  34.6 

3  8     I.I 

4  7  36.0 

8  ii.o 

7  37.4 
7    2.2 

148.64 

148.57 
148.49 

—  0.78 

0.75 
a69 

9.9987375 
9.9988641 

9.9989913 

+52.6 
52.9 
53.1 

23  55     4-8i 
23  51     8.90 
23  47  12.99 

36 
37 

84 

85 
86 

5  6  49.0 

6  6  10.2 

7  5  29-7 

6  25.1 
5  46-2 
5    5.6 

148.42 

148.35 
X48.28 

—  0.60 
0.49 
0.37 

9.9991 188 
9.9992466 
9-9993746 

+53.2 
53.3 
53.3 

23  43  17.08 
23  39  21.18 
23  35  25.27 

38 
29 
30 
31 

87 
88 

89 
90 

8  4  47.4 

9  4    3-4 

10  3  17.4 

11  2  29.6 

4  23.2 
3  39-1 
a  530 
2    5-1 

148.20 
148.12 
148.04 
147.96 

—  0.24 

—  0.11 
+  0.02 

0.14 

9.9995025 
9.9996300 

9.9997572 
9.9998839 

+53.2 
53.1 
52.9 
52.7 

23  31  29.36 
23  27  33.46 

23  23  37.55 
23  19  41.64 

3a 

91 

13     I  39.8 

I    15-2 

X47.88 

+  0.23 

0.0000100 

+52.4 

23  15  45.73 

NOTl 

L— Than 
•qn 

lomban  in  eolnmn  X  < 
inox  of  Jurauy  0*^ 

le  tnia  eqnii 

BOS  of  the  date 

;  in  colnma  A'  to 

the  mean 

Diff.  for  z  Hoar. 
-9'.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

THE  MOON'S 

SBHIDUMBTBR. 

HORIZONTAL  PARALLAX. 

OPPBR  TRANSIT.     ' 

AGB. 

Moon. 

Midnight 

Noon. 

IMflCfor 
zHoor. 

Midnight 

DW.for 
I  Hour. 

Maridiu  of 
GrMOwich. 

Die  for 
iHonr. 

Noon. 

I 
a 
3 

r         m 

15 171 

15    9-4 

1          m 

15  ai.o 
IS  13-2 
IS    S-7 

t          m 
56    28.2 

55  59.0 
55  30.8 

m 
-X.22 
Z.20 
X.I4 

56  13.6 

55  44-7 
55  17-3 

• 

-i.at 

1. 18 

1. 10 

h       n 
23  25.6 

6 
0     8.6 

m 

X.84 

1-75 

4 

27.7 

28.7 

0.0 

4 

1 

IS      2.2 

14  55-9 
14  SO-8 

14  S8.9 
14  53-2 
14  48.9 

55    4-4 
54  41-2 
54  22.7 

-X.04 
0.88 
0.65 

54  52.3 
54  313 
54  156 

-0.97 
0.77 
0.51 

0  50.0 

1  309 

a  12.3 

X.7X 
X.7X 
x-75 

I.O 

a.o 

3.0 

7 
8 

9 

14  47-5 
14  46.3 

14  47.4 

14  46.6 
14  46-S 
14  49-1 

54  10.4 

54    5-9 
54  IO-2 

-0.35 
-O.OX 

+0.38 

54    7.1 
54    6.9 
54  16.1 

-0.19 

•H>.i8 

0.59 

a  SS-o 

3  39.8 

4  27.0 

x.«b 
X.9X 
2.02 

4.0 
6.0 

lO 

la 

14  Si-3 

14  58.0 

15  7-3 

14  S4-3 

15  2.3 
IS  12.9 

54  24.4 

54  48.8 

55  23.2 

+0.80 

1-23 

1.63 

54  35-3 

55  4-8 
55  43-8 

+1.03 

1-43 
1.80 

5  16.7 

6  8.6 

7  1.6 

2.X2 
2.X9 
2.22 

7.0 
8.0 
9.0 

13 
H 
15 

15  19.1 
15  32.8 
15  47-6 

15  25.8 
15  40-1 
IS  55-0 

56    6.5 

56  56.8 

57  51-0 

+X.96 
2.20 

2.28 

56  30.9 

57  23.7 

58  18.3 

+2.10 

3.35 

7  54-7 

8  47.0 

9  38.1 

2.ao 
s.x6 

2.ZO 

10.0 
1 1.0 

X2.0 

i6 

17 
i8 

16    2.3 
16  15.6 
16  26.3 

16    9.2 
16  21.4 
16  30.1 

58  45-0 

59  34-0 

60  13.1 

+2.18 

Z.86 
X.35 

59  10.5 

59  55- 1 

60  27.4 

+3.04 
X.63 
1.04 

10  28.1 

11  17.6 
la    7.7 

2.07 
2.07 

2.XZ 

13.0 
X4.O 
Z5.O 

19 

20 
21 

16  33.0 

16  35-3 
16  33.2 

16  34.7 
16  34.8 
16  30.6 

60  38.0 
60  46.5 
60  38.5 

+0.70 
+0.01 
-0.65 

60  44.3 
60  44.5 
60  29.0 

+0-3S 

-0.33 

0.93 

12  59-4 

13  53-8 

14  Si-4 

S.20 

«-33 

2.47 

16.0 

17.0 
18.0 

22 
23 
24 

16  27.1 
16  18.1 
16    7.3 

16  22.9 
16  12.9 
16     1.6 

60  16.2 
59  43-2 
59    3.6 

-1.18 
1-53 
1.73 

60    0.8 
59  24.0 
58  42.5 

-1.38 
1.65 
1.77 

15  52.0 

16  S4.I 

17  55-5 

2-57 

2.59 

«-5x 

X9.O 
20.0 
21.0 

26 
27 

15  55-8 
15  44-3 
IS  33-4 

IS  Soo 
IS  38.8 
IS  28.3 

58  21.2 
57  39-0 
56  59-1 

-X.77 
X.72 
1.60 

58    0.0 
57,18.7 
56  40-3 

-1.76 
1.66 

1.53 

18  53-9 

19  48.0 

20  37.7 

«.35 
2.x6 

Z.99 

22.0 
23.0 
24.0 

aS 
29 
30 
31 

IS  23.S 

IS  146 

IS    6.8 
15    0.1 

IS  18.9 
15  10.6 

IS     3-3 
14  S7-I 

56  22.6 

SS  49-9 
55  21.2 
54  5^-5 

-1.44 
1.28 

X.II 

0.95 

56    S-8 
55  35-1 
55    8.4 
54  45-6 

-1.36 

I.30 
1.03 
0.87 

21  23.6 

21  6.7 

22  48.1 

23  28.7 

X.85 

x-75 
X.70 
X.69 

25.0 
26.0 
27.0 
28.0 

3a 

14  S4-4 

14  Si-9 

54  35-6 

-0.79 

54  26.7 

-0.70 

6 

29.0 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

Declination. 

Diftfor 

Hoar. 

Right 

Diff.for 

Declination. 

Diff.for 

Atceoaion. 

I  M Inate. 

I  Minnta 

Aaoenaioo. 

zMinnte. 

1  Minate. 

1^ 

lONDA 

Y  I. 

WEDNESDAY  3. 

h 

m       a 

s 

•          »           «r 

m 

h    m       a 

a 

•            »             9 

fV 

0 

21 

20  49.51 

0.0591 

S.I5    16      2.1 

13.667 

0 

22  54  25.47 

1.8^ 

S.  4  19  i5.a 

I4.a59 

I 

21 

22    52.89 

8.0536 

15     3  20.2 

13.739 

I 

22  56   17.34 

t.86» 

4     4  59-4 

14.266 

8 

21 

24  55-94 

S.0482 

14  50  34.6 

13.789 

2 

22   58     9.06 

Z.8608 

3  50  43.3 

14.371 

3 

21 

26  58.67 

3.0438 

14  37  45.5 

13.847 

3 

23     0     0.64 

1.85«5 

3  36  26.9 

14.376 

4 

21 

29     1.08 

2.Q375 

14  24  52.9 

13.905 

4 

23      I   52.08 

t.Ssfy 

3  22  10.2 

14. 880 

5 

21 

31     3.17 

8.Q3» 

14  II  56.9 

13.963 

5 

23     3  43.40 

1.8548 

3     7  53.3 

14.38s 

6 

21 

33     4-94 

3.0369 

13  58  57.5 

13.0x7 

6 

23     5  34.59 

1.8588 

2  53  36.3 

I4.a84 

7 

21 

35     6.40 

3.08X8 

13  45  54.9 

13.069 

7 

23     7  25.66 

I.8508 

a  39  19.2 

I4.a85 

8 

21 

37     7.56 

3.0X68 

13  32  49.2 

X3.Z3X 

8 

23     9  16.61 

1.8488 

2  25    2.1 

I4.a85 

9 

21 

39     8.42 

3.0XX8 

13  19  40.3 

13.173 

9 

23  II     7.44 

1.8463 

2  10  45.0 

,14.384 

10 

21 

41     8.98 

S.0068 

13     6  28.4 

13.333 

10 

23    12   58.16 

1.844s 

I  56  28.0 

14.282 

II 

21 

43     9.24 

3.00x9 

12  53  13.6 

13.871 

II 

23    14  48.78 

1.8437 

I  42  ii.i 

14.379 

12 

2Z 

45     9.21 

1.9971 

12  39  55.9 

13.318 

12 

23    16  39.29 

1.8410 

I  27  54.5 

14.«75 

13 

21 

47     8.89 

1.9933 

12  26  35.4 

13.364 

13 

23    18   29.70 

1.8394 

I  13  38.1 

I4.«7i 

14 

21 

49     8.29 

1.9876 

12    13    12.2 

13.409 

14 

23   20  20.02 

1.8380 

0  59  22.0 

14.«65 

15 

21 

51     7.40 

1.9889 

II  59  46.3 

13.453 

15 

23   22   10.26 

Z.8366 

0  45     6.3 

14.358 

i6 

21 

53     6.24 

1.9783 

II  46  17.8 

13.496 

16 

23   24      0.41 

1.8351 

0  30  51.0 

I4.«5i 

17 

21 

55     4.80 

X.9737 

II  32  46.8 

•  13.537 

17 

23   25    50.47 

1.8337 

0  16  36.2 

14.343 

i8 

21 

57     3.09 

1.9693 

II  19  13.4 

13.577 

18 

23   27   40.45 

1.8334 

S.  0     2  21.9 

14.«33 

'9 

21 

59     i.ia 

1.9649 

II     5  37.6 

13.616 

19 

23   29   30.36 

1.8312 

N.  0  11  51.8 

14.833 

20 

22 

0  58.88 

1.9605 

10  51  59.5- 

13.653 

20 

23   31    20.20 

1.830X 

0  26    4.9 

14.2x3 

21 

22 

2  56.38 

1.9563 

10  38  19.2 

13.689 

21 

23  33     9.97 

1.8290 

0  40  17.3 

14.300 

|22 

22 

4  53.63 

1.9531 

10  24  36.8 

13.725 

22 

23  34  59.68 

1.8280 

0  54  28.9 

14.187 

23 

22 

6  50.63 

1.9479 

S.io  10  52.2 

13.760 

23 

23  36  49.33 

X.8271 

N.  I     8  39.8 

14.174 

T 

UESD^ 

.Y  2. 

TI 

lURSD 

AY  4. 

o 

22 

8  47.37 

1.9437 

S.  9  57    5.6 

13.79a 

0 

23  38  38.93 

X.8368 

N.  1  22  49.8 

14.159 

I 

22 

10  43.87 

1.9397 

9  43  17. 1 

13.834 

I 

23  40  28.48 

1.8254 

I  36  58.9 

14.144 

2 

22 

12  40.14 

T.9358 

9  29  26.7 

13.855 

2 

23  42  17.98 

Z.8246 

I  51     7.1 

14. 138 

3 

22 

14  36.17 

1.9319 

9  15  34.5 

13.884 

3 

23  44     7-43 

1.8239 

2     5  14-3 

14. XIX 

4 

22 

16  31.97 

I.938X 

9     I  40.6 

13.913 

4 

23  45  56.85 

1.8333 

a  19  20.4 

14.093 

5 

22 

18  27.54 

1.9243 

8  47  44.9 

13.94a 

5 

23  47  46.23 

1.8227 

2  33  25.5 

14.075 

6 

22 

20   22.89 

1.9906 

8  33  47.6 

13.968 

6 

23  49  35.58 

1.8228 

2  47  29.4 

14.055 

7 

22 

22    18.02 

1.9170 

8  19  48.8 

13.993 

7 

23  51  24.90 

1.82x8 

3     1  32.1 

14.034 

8 

22 

24    12.93 

X.9134 

8     5  48.5 

14. 016 

8 

23  53  14.20 

1.8815 

3  15  33.5 

14.013 

9 

22 

26      7,63 

1.9099 

7  51  46.9 

14.039 

9 

23  55     3- 48 

1.83x8 

3  29  33.7 

13.99a 

lO 

22 

28      2.12 

1.9065 

7  37  43.9 

14.061 

10 

23  56  52.75 

X.83XO 

3  43  32.5 

13.968 

II 

22 

29    56.41 

1.9031 

7  23  39.6 

1^.082 

II 

23  58  42.00 

Z.8208 

3  57  29.9 

13.944 

12 

22 

31    50.50 

1.8998 

7     9  34.1 

14.102 

12 

0    0  31.24 

X.8206 

4  II  25.8 

13.9«» 

13 

22 

33  44-39 

1.P966 

6  55  27.4 

14.121 

13 

0     2  20.47 

1.8206 

4  25  20.3 

13.895 

M 

22 

35  38.09 

1.8935 

6  41  19.6 

14.138 

14 

0     4     9.71 

1.8207 

4  39  13.2 

13.868 

15 

22 

37  31.61 

1.8904 

6  27  10.8 

14.155 

15 

0     5  58.95 

T.8208 

4  53     4.5 

13.841 

i6 

22 

39  24.94 

1.8873 

6  13     i.o 

14.171 

16 

0     7  48.20 

X.82C9 

5     6  54.1 

13.8x4 

17 

22 

41  18.09 

1.8844 

5  58  50.3 

14.185 

17 

0    9  37- 46 

1.82x1 

5  20  42.1 

13.786 

i8 

22 

43  ".07 

Z.88x6 

5  44  38.8 

14.199 

18 

0  II  26.73 

1.82x3 

5  34  28.4 

13.757 

19 

22 

45     3.88 

1.8787 

5  30  26.5 

14.8x3 

19 

0  13  16.02 

1.82x7 

5  48  12.9 

X3.7a6 

20 

22 

46  56.52 

1.8759 

5.16  13.4 

14.223 

20 

0  15     5.33 

1.8331 

6     I  55.5 

13.695 

21 

22 

48  48.99 

i.873« 

5     I  59.7 

14.233 

21 

0  16  54.67 

Z.8226 

6  15  36.3 

13.664 

22 

22 

50  41.30 

1.8706 

4  47  45.4 

14.243 

22 

0  18  44.04 

I. 8231 

6  29  15.2 

13.^1 

»3 

22 

52  33.46 

1.8681 

4  33  30.5 

14.252 

23 

0  20  33-44 

X.8236 

6  42  52.0 

13.597 

i.^ 

22 

54  25.47 

X.8657 

S.  4  19  15.2 

i4.a59 

24 

0  22  22.87 

1.8843 

N.  6  56  26.8 

13.563 

VI. 
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# 

GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  . 

AND  DECLINATION. 

Hour. 

Right 

DiiLfor 

DecUnation. 

Difif.for 

Hour. 

Right 

DifLfor 

Decliaatloa 

DiflCfor 

AacansioiL 

X  Minute. 

X  Minute. 

AscensioiL 

I  Minute. 

X  Minute. 

] 

FRIDAI 

^5. 

SUNDAY  7. 

h 

m       1 

t 

Off* 

m 

m       ■ 

■ 

•      »       • 

<v 

O 

O 

22   22.  $7 

i.8a« 

N.  6  56  26.8 

IS.5Q3 

0 

51  45.20 

X.9196 

N.16  53  43.8 

11.035 

Z 

O 

34  I3-35 

x.Saso 

7     9  59-6 

13.588 

X 

53  40.47 

X.9228 

17    4  43.8 

i«».9fil 

2 

O 

26     1.87 

1.8257 

7  23  30.2 

13.493 

2 

55  35.93 

X.9960 

17  15  39.4 

10.891 

3 

O 

27  51.43 

i.8a64 

7  36  58.7 

13.457 

3 

57  31.59 

1.999a 

17  26  30.7 

zo.8xS 

4 

O 

29  41.04 

x.8a73 

7  50  25.0 

13.419 

4 

59  27.44 

1.9385 

17  37  17.6 

10.745 

5 

O 

31  30.71 

X.8283 

8     3  49.0 

13.38X 

5 

2 

I  23-49 

1.9358 

17  48    0.1 

10.^1 

6 

0 

33  20-44 

1.8293 

8  17  10.8 

13.343 

6 

2 

3  19-73 

1.9391 

17  58  38.1 

Z0.S96 

7 

0 

35  IO-23 

X.830S 

8  30  30.2 

I3.3<g 

7 

2 

5  16.18 

x.94a6 

18    9  11.6 

Z0.53Z 

8 

O 

37    0.08 

X.8314 

8  43  47.2 

I3.a63 

8 

2 

7  12.84 

X.9460 

18  19  40.6 

10.445 

9 

O 

38  50.00 

X.8326 

8  57     1.8 

13.232 

9 

2 

9     9.70 

1.9494 

18  30     5.0 

10. 367 

lO 

0 

40  40.00 
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46  28  z8 

3x68 

45     I  30 

3x8x 

Mars 

E. 

63  10  59 

3x70 

6z  44  Z4 

3176 

60  Z7  36 

3183 

58  51     6 

3x88 

PoUux 

E. 

91  15  49 

3033 

89  46  16 

3039 

88  z6  51 

3014 

86  47  33 

9050 

7 

Sun 

W. 

44  57  13 

3449 

46  18  34 

3453 

47  39  51 

•  3456 

49     X     4 

9460 

Mars 

.-• 

E. 

51  40  16 

3ai4 

50  Z4  24 

3ax8 

48  48  36 

3393 

47  22  53 

9396 

PoUox 

E. 

79  22  4Z 

3074 

77  54    0 

3078 

76  25  23 

3083 

74  56  51 

9084 

Regolas 

c 

E, 

Z16  18  SI 

3061 

"4  49  54 

3063 

113    2Z      2 

9069 

zzz  52  Z4 

9071 

8 

Sun 

.»• 

W. 

55  46  24 

3469 

57     7  23 

3471 

58   28   20 

347X 

59  49  17 

9470 

Mars 

£ 

E. 

40  15  14 

3338 

38  49  50 

3239 

37  24  27 

334X 

35  59     6 

9341 

Pollux 

E. 

67  35     I 

S096 

66     647 

3097 

64  38  34 

3098 

63  zo  22 

9098 

Regulus 

E. 

104  28  59 

9083 

103     0  27 

906a 

loi  31  55 

3083 

zoo    3  24 

y«3 

9 

Sun 

•  u 

W. 

66  34  Z7 

3403 

67  55  23 

3460 

69  16  32 

9456 

70  37  45 

9453 

Venus 

' 

W. 

21  51     3 

3379 

23  13  44 

3373 

24  36  31 

3369 

25  59  23 

9363 

Pollux 

r 

E. 

55  49  20 

3095 

54  21     4 

3093 

52  52  46 

9091 

5Z  24  26 

9088 

Regulus 

E. 

92  40  38 

3076 

91  II  59 

3073 

89  43  16 

9070 

88  Z4  30 

9066 

JUPITBR 

:t". 

£. 

97  38  43 

3P35 

96    9  Z4 

3033 

94  39  42 

9090 

93  zo    6 

9016 

zo 

Sun 

••f 

W. 

77  25     9 

3435 

78  46  57 

34«8 

80    8  53 

S410 

8z  30  58 

94« 

Venus 

U 

W. 

32  55  25 

S33a 

34  19    0 

3383 

35  42  45 

9315 

37    6  39 

3306 

aArietis 

W. 

31  30  28 

3094 

32  58  45 

S084 

34  27  14 

3073 

35  55  56 

90^ 

Pollux 

*" 

E. 

44     I  47 

9070 

42  33     I 

3005 

41     4    9 

9061 

39  35  12 

9056 

Regulus 

E. 

80  49  21 

304a 

79  20    0 

3035 

77  50  31 

3029 

76  20  54 

903X 

JUPITBR 

jtr 

£. 

85  40  51 

Soox 

84  10  40 

9996 

82  40  22 

3989 

81     9  55 

•983 

ZI 

Sun 

»: 

W. 

88  23  50 

3355 

89  46  58 

3344 

9z  zo  Z9 

3333 

92  33  53 

933X 

Venus 

M» 

W. 

44     8  57 

3*54 

45  34     2 

3343 

46  59  az 

3331 

48  24  54 

99x8 

a  Arietis 

W, 

43  22  46 

3007 

44  52  50 

3996 

46  23    8 

•984 

47  53  41 

•971 

Regulus 

E. 

68  50  18 

9977 

67  19  37 

89® 

65  48  44 

3957 

64  Z7  37 

3946 

Jupiter 

.•• 

E. 

73  35  17 

0939 

72     3  48 

3930 

70  32    7 

•919 

69      0   Z2 

•909 

Z2 

Sun 

r 

W. 

99  35  20 

3a54 

loz    0  25 

3339 

Z02  25  48 

9335 

Z03  5Z  28 

9909 

Venus 

W. 

55  36  35 

3x48 

57    3  47 

3133 

58  31  17 

9"7 

59  59     6 

9101 

aArietis 

W. 

55  30  30 

9905 

57    2  43 

3890 

58  35  15 

1876 

60    4    5 

9860 

Regulus 

E. 

56  38  25 

a88s 

55     5  47 

387X 

53  32  51 

•858 

51  59  38 

•844 

Jupiter 

£. 

6z  17     3 

•848 

59  43  38 

3835 

58    9  56 

3833 

56  35  57 

t8o8 

Spica 

E. 

zzo  41  z6 

t888 

Z09     8  42 

•874 

107  35  50 

JB860 

106     2  40 

9846 

Z3 

Sun 

W. 

"X     4  33 

3i«7 

1X2  32  zo 

SXXO 

ZZ4    0    8 

9091 

ZZ5  28  28 

9073 

a  Arietis 

W- 

67  57  13 

t789 

69  3a     5 

t766 

71     7  18 

•748 

72  42  54 

«73i 

Venus 

W. 

67  23  13 

30x3 

68  53     7 

•997 

70  23  23 

3979 

71  54     2 

•960 

Aldebaran 

W. 

36  48     7 

3956 

38  19  15 

3937 

39  51     0 

3898 

41  23  2Z 

•87a 

Mars 

w.. 

18     5  27 

•930 

19  37     8 

39x1 

21     9  13 

3893 

22   4Z    42 

•874 

Regulus 

E. 

44    8  49 

t7«B 

42  33  39 

m* 

40  58     8 

•735 

39  22  Z5 

^7x9 

xrv. 
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GREENWICH  MEAN  TIME 

LUNAR  DISTANCES. 

P.L. 

P.L. 

F.h. 

P.L. 

Name  and  Direction 

Midnight 

of 

XVh- 

of 

XVIIIh. 

of 

XXJb. 

of 

1^ 

of  Object. 

DifEL 

Difl. 

Difl. 

Diff. 

•         1        m 

•         *         m 

•        r        » 

•       *      • 

5 

Sun 

W. 

28  33  40 

3385 

29    56     14 

339X 

31     18    41 

3397 

32  41      I 

3403 

Aldebaran 

£. 

55  14     4 

3098 

53  45  52 

3x09 

52  17  53 

3X20 

50  50    8 

3x3a 

Mars 

E, 

68  59  24 

Si4a 

67  32     5 

3x48 

66     4  54 

3x56 

64  37  52 

3x6s 

PoUaz 

E. 

97  15  20 

S006 

95  45  15 

80X3 

94  15  18 

3020 

92  45  30 

3086 

6 

Sun 

W. 

39  31     o 

S43I 

40  52  41 

3436 

42  14  17 

S44X 

43  35  47 

3445 

Aldebaran 

E. 

43  34  58 

3x94 

42     8  42 

3808 

40  42  42 

3823 

39  17    0 

3899 

Mars 

E. 

57  24  43 

3x94 

55  58  27 

3199 

54  32  17 

3805 

53    6  14 

3809 

PoUuz 

E. 

85  z8  22 

S056 

83  49  i8 

S060 

82  20  20 

3065 

80  51  28 

30^ 

7 

Sun 

W. 

50  22  13 

3463 

51  43  19 

3464 

53     4  23 

3467 

54  25  24 

34a 

Mars 

E. 

45  57  15 

SM9 

44  31  40 

3838 

43     6     9 

3834 

41  40  40 

3836 

Pollux 

E. 

73  28  22 

3087 

71  59  57 

3091 

70  31  36 

309a 

69     3  17 

3095 

Regolus 

E. 

zio  23  29 

S074 

108  54  48 

S076 

107  26     9 

3078 

105  57  33 

3080 

8 

Sun 

W. 

61  zo  15 

S470 

62  31  13 

3468 

63  52  13 

34^ 

65  13  14 

9463 

Mars 

E. 

34  33  45 

3a4x 

33     8  24 

3841 

31  43     3 

3840 

30  17  41 

3838 

Pollux 

E. 

61  42  10 

3099 

60  13  59 

3098 

58  45  47 

3097 

57  17  34 

3096 

Regulus 

E. 

98  34  53 

SoSa 

97     6  22 

308x 

95  37  49 

3080 

94    9  15 

9078 

9 

Sun 

W. 

71  59     3 

3447 

73  20  26 

3443 

74  41  54 

3438 

76    3  28 

343X 

Venus 

W. 

27  22  22 

3358 

28  45  27 

335X 

30    8  39 

3345 

31  31  58 

3338 

Pollux 

E. 

49  56     2 

3086 

48  27  35 

3082 

46  59     3 

3078 

45  30  27 

3075 

Regulus 

E. 

86  45  39 

3062 

85  16  43 

3058 

83  47  42 

3053 

82  18  35 

3047 

JUPITBR 

E. 

91  40  26 

SOU 

90  10  41 

30Z8 

88  40  51 

30X3 

87  10  54 

3008 

zo 

Sun 

W. 

82  53  12 

3394 

84  15  35 

3385 

85  38     9 

3375 

87    0  54 

9363 

Vbnus 

W. 

38  30  44 

3897 

39  54  59 

3887 

41  19  26 

3876 

42  44     5 

9865 

a  Arietis 

W. 

37  24  51 

305a 

38  53  59 

3041 

40  23  21 

3030 

41  52  56 

9018 

PoUux 

E. 

38     6     8 

305X 

36  36  58 

3045 

35     7  41 

3039 

33  38  17 

9034 

Regulus 

E. 

74  51     7 

30x4 

73  21  n 

3005 

71  51     4 

8997 

70  20  47 

8987 

Jupiter 

E. 

79  39  20 

W4 

78     8  35 

9966 

76  37  40 

8958 

75    6  34 

8949 

ZI 

Sun 

W. 

93  57  40 

3308 

95  21  42 

3895 

96  45  59 

3889 

98  10  31 

9868 

Venus 

W. 

49  50  42 

3«)5 

51  16  45 

3X9X 

52  43     5 

3x78 

54    9  41 

916s 

a  Arietis 

W. 

49  24  30 

«958 

50  55  35 

8946 

52  26  56 

8938 

53  58  34 

89x8 

Regulus 

E. 

62  46  17 

8935 

61  14  42 

8923 

59  42  52 

89XX 

58  10  47 

8698 

Jupiter 

E. 

67  28     4 

8897 

65  55  41 

8886 

64  23     4 

8873 

62   50   ZI 

8863 

12 

Sun 

W. 

105  17  27 

3x93 

106  43  44 

3x77 

Z08   10   2Z 

3x6x 

109  37  Z7 

9x44 

Venus 

W. 

61  27  14 

3085 

62  55  42 

3068 

64   24  31 

3051 

65  53  41 

9033 

a  Arietis 

W. 

61  41  15 

8845 

63  14  44 

8830 

64  48  33 

8814 

66  22  43 

8798 

Regulus 

E. 

50  26     7 

8829 

48  52  17 

8815 

47  18    8 

8799 

45  43  39 

2783 

Jupiter 

E. 

55     I  40 

8794 

53  27     4 

2780 

51  52  10 

8765 

50  16  56 

8750 

Spica 

E. 

104  29  12 

8831 

102  55  25 

2816 

ZOI    21    18 

880X 

99  46  51 

8785 

13 

Sun 

W. 

iz6  57  10 

3056 

118  26  14 

3Q37 

"9  55  41 

30x9 

Z2I    25   30 

9000 

a  Arietis 

W. 

74^  18  53 

8713 

75  55  15 

8696 

77  32    0 

1678 

79    9    9 

866x 

Venus 

W. 

73  25     5 

8942 

74  56  31 

292a 

76  28  22 

«03 

78    0  37 

8883 

Aldebaran 

W. 

42  56  16 

8845 

44  29  45 

8819 

46     3  48 

8795 

47  38  23 

9m 

Mars 

W. 

24  14  34 

8855 

25  47  50 

8836 

27  21  31 

88x8 

28  55  36 

8799 

Regulus 

E. 

37  46    0 

36     9  23 

2685 

34  32  23 

8669 

32  55     I 

8658 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

\i 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

DUE. 

•     t     It 

•          t          n 

•         t         m 

•         f        m 

X3 

Jupiter 

E. 

48  41  «3 

8735 

47     5  29 

2719 

45  29  14 

2704 

43  5«  39 

^^7 

Spica 

E. 

98    12      3 

8769 

96  36  54 

8753 

95     I  24 

2736 

93  25  32 

97%9 

H 

Sun 

W. 

12a   55  43 

agSi 

124  26  19 

2962 

125  57  19 

2943 

127  28  43 

2994 

a  Arietis 

W. 

80  46   41 

26*3 

82  24  38 

2625 

84    2  59 

2607 

85  41  45 

2589 

VbNU3 

W. 

79  33  17 

3864 

81     6  22 

«844 

82  39  53 

282s 

84  13  49 

*Bo5 

Aldebaran 

W. 

49  13  29 

8747 

50  49     7 

«7«3 

52  25  16 

2700 

54     X  56 

2676 

Mars 

W. 

30  30     5 

2780 

32     4  59 

2761 

33  40  18 

2743 

35  16     I 

27*3 

Spica 

E. 

85  20  30 

a63a 

83  42  19 

26X4 

82     3  43 

2596 

80  24  43 

257« 

15 

a  Arietis 

W. 

94     I  49 

M97 

95  43     6 

2480 

97  24  48 

2462 

99     6  55 

*«44 

Venus 

W. 

92  10     3 

8704 

93  46  37 

2684 

95  23  38 

2664 

97     I     6 

264s 

Aldebaran 

W. 

62  12  42 

8569 

63  52  19 

3549 

65  32  24 

2528 

67  12  58 

2509 

Mars 

W. 

43  20  59 

S699 

44  59  15 

26x0 

46  37  57 

239X 

48  17     4 

9sr* 

Spica 

E. 

72     3  28 

2487 

70  21  57 

2470 

68  40     I 

2452 

66  57  40 

2433 

Saturn 

E. 

no  19  22 

8317 

108  38  33 

2498 

106  57  17 

2480 

105  15  35 

2461 

Antares 

E. 

"7  53     9 

2483 

116  XI  31 

2464 

114  29  27 

2445 

112  46  57 

2*lB 

x6 

Aldebaran 

W. 

75  4«  36 

•4x4 

77  25  51 

8396 

79     9  31 

2379 

80  53  36 

236b 

Mars 

W. 

56  39    0 

348a 

58  20  38 

8465 

60      2   40 

2448 

61  45     6 

«43S 

Pollux 

W. 

33     4  38 

2387 

34  48  32 

2366 

36  32  55 

2346 

38  17  47 

•328 

Spica 

E. 

58  19  37 

2348 

56  34  47 

2331 

54  49  33 

QXS 

53     3  56 

»» 

Saturn 

E. 

96  40  36 

2371 

94  56  20 

2355 

93  II  40 

a3sr 

91  26  35 

?3M 

Antares 

E. 

104    8  10 

2341 

102  23  10 

a3a4 

100  37  45 

SQ07 

98  51  56 

229K 

17 

Aldebaran 

W. 

89  39  55 

3285 

91  26  17 

2272 

93  12  58 

•259 

94  59  58 

2246 

Mars 

W. 

70  22  59 

a355 

72     7  39 

9Mi 

73  52  39 

2327 

75  37  59 

«SI3 

Pollux 

W. 

47     8  43 

2242 

48  56     8 

2227 

50  43  55 

92X2 

5232    4 

2x99 

Spica 

E. 

44  zo  12 

2227 

42  22  24 

S2Z4 

40  34  17 

2aox 

38  45  51 

2x90 

Saturn 

E. 

82  35  30 

2247 

80  48  12 

2234 

79     0  35 

2220 

77  12  38 

2908 

Antares 

E. 

89  57     8 

2216 

88     9     5 

2202 

86  20  41 

2189 

84  31  57 

2x78 

18 

Aldebaran 

W. 

103  59  16 

2195 

105  47  51 

2X86 

107  36  39 

2x80 

109  25  37 

2X73 

Mars 

W. 

84  29  II 

2257 

86  16  14 

2247 

88     3  31 

2239 

89  51     I 

2t3X 

PoUux 

W. 

61  37  39 

ai39 

63  27  38 

2X29 

65  17  53 

•X20 

67     8  22 

2XXS 

Regulus 

W. 

24  35  47 

2131 

26  25  59 

2X20 

28  16  27 

2XXX 

30     7     9 

2X0S 

Saturn 

E. 

68     8  37 

2157 

66  19     4 

2x48 

64  29  18 

2X4X 

62  39   21 

2134 

Antares 

E. 

75  23  46 

2I2X 

73  33  19 

«XX2 

71  42  38 

2103 

69  51  43 

2095 

19 

Mars 

W. 

98  51  14 

2200 

100  39  42 

2195 

102  28  17 

2X92 

104  16  57 

9x90 

Pollux 

W. 

76  23  38 

2079 

78  15     9 

2075 

80     6  46 

•072 

81  58  29 

2069 

Regulus 

W. 

39  23  43 

2068 

41  15  3x 

2064 

43     7  25 

206X 

44  59  25 

20S8 

Jupiter 

W. 

35  37  49 

2050 

37  30     6 

2044 

39  22  31 

9040 

41  15     3 

9Q36 

Saturn 

E. 

53  27  29 

2x13 

51  36  50 

2XX3 

49  46  10 

IX  X2 

47  55  29 

91x3 

Antares 

E. 

60  34  23 

2064 

58  42  29 

2061 

56  50  29 

2057 

54  58  23 

9054 

a  AquilflB 

E. 

XII  48  36 

2821 

no  14  36 

2800 

108  40     8 

2780 

107     5  14 

?7es 

20 

Pollux 

W. 

91  17  48 

•065 

93     9  41 

2066 

95     I  32 

•oGB 

96  53  20 

9079 

Regulus 

W. 

54  20  II 

2053 

56  12  22 

2054 

58     4  32 

2057 

59  56  38 

2059 

Jupiter 

W. 

50  38  43 

2030 

52  31  31 

2031 

54  24  17 

2032 

56  17     1 

2035 

Antares 

E. 

45  37  " 

2050 

43  44  55 

2052 

41  52  42 

9QS4 

40    0  32 

9036 

a  Aquilae 

E. 

99     6     2 

2710 

97  29  35 

2705 

95  53     2 

2703 

94  16  26 

«7«i 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DirecUon 
of  Object 

Midnight 

of 
DIff. 

XVh. 

of 
DiflE. 

XVIIIk. 

of 
DiiL 

XXIb. 

of 
Diff. 

•         *         m 

•        t        m 

•        t        «» 

•         1        m 

IS 

JOPITBR 

E. 

42  15  4« 

9673 

40    38    24 

•655 

39    0  44 

•^ 

37  22  42 

••« 

Spica 

£. 

91  49  i8 

s^7<» 

90   12  41 

•885 

88  35  41 

M7 

86  58  17 

8690 

14 

Sun 

W. 

129    0  31 

*9Q5 

130  32  43 

9886 

132    5  20 

9867 

133  38  21 

9848 

sArietis 

W. 

87  20  55 

«57i 

89    0  30 

9553 

90  40  31 

9534 

92  20  57 

95x5 

Venus 

W. 

85  48  II 

1765 

87  22  59 

-9^ 

88  58  14 

«744 

90  33  55 

3734 

Aldebaran 

W. 

55  39     6 

9655 

57  x6  46 

•634 

58  54  55 

8618 

60  33  34 

959X 

Mars 

W. 

36  52  ID 

*7CH 

38  28  44 

3686 

40     5  43 

8666 

41  43     8 

«647 

Spica 

E. 

78  45  18 

«56o 

77    5  28 

9543 

75  25  13 

9594 

73  44  33 

9506 

15 

a  Arietis 

W. 

100  49  27 

«4i« 

102  32  24 

8409 

104  15  46 

339X 

105  59  33 

8375 

Venus 

W. 

98  39    0 

a635 

100  17  21 

9606 

loi  56     8 

3587 

103  35  21 

•567 

Aldebaran 

W. 

68  53  59 

•4«9 

70  35  28 

9470 

72  17  24 

3450 

73  59  47 

«43« 

Mars 

w. 

49  56  37 

8554 

51  36  35 

•53« 

53  16  58 

8517 

54  57  47 

9500 

Spica 

E. 

65  14  53 

a4i6 

63  31  41 

«398 

61  48     4 

9383 

60    4     3 

tlH 

Saturn 

E. 

103  33  27 

3443 

loi  50  53 

9434 

100    7  53 

9406 

98  24  27 

•389 

Antares 

E. 

III     4    2 

«4X0 

109  20  42 

9398 

107  36  56 

•375 

105  52  45 

«358 

16 

Aldebaran 

W. 

82  38     6 

a34« 

84  22  59 

33^ 

86    8  16 

93x4 

87  53  55 

3300 

Mars 

W. 

63  27  55 

«4i5 

65  II     8 

9400 

66  54  43 

a384 

68  38  40 

3369 

PoUox 

W. 

40    3     6 

no9 

41  48  52 

8893 

43  35     4 

9974 

45  21  41 

3358 

Spica 

E. 

51  17  55 

M8S 

49  31  31 

9869 

47  44  46 

9354 

45  57  39 

984X 

Saturn 

E. 

89  41     7 

3306 

87  55  16 

8890 

86     9     2 

8376 

84  22  27 

986Z 

Antares 

E. 

97     5  44 

9875 

95  19     8 

8960 

93  32  10 

8845 

91  44  50 

8931 

17 

Aldebaran 

W. 

96  47  17 

«35 

98  34  53 

3383 

100   22   46 

83X3 

102  10  54 

8804 

Mars 

W. 

77  23  39 

asox 

79     9  37 

3889 

80  55  52 

3378 

82  42  24 

8368 

Pollux 

W. 

54  20  33 

8X86 

56     9  22 

M73 

57  58  30 

3161 

59  47  56 

8X50 

Spica 

E. 

36  57    8 

8178 

35     8     8 

8x69 

33  18  53 

8I59 

31  29  23 

9x49 

Saturn 

E. 

75  24  23 

8196 

73  35  50 

9X86 

71  47     I 

3x75 

69  57  56 

9X66 

Antares 

E. 

82  42  54 

8Z« 

80  53  33 

9X53 

79     3  54 

8I4I 

77  13  58 

ti3X 

18 

Aldebaran 

W. 

1"  14  45 

8x68 

"3     4     1 

9x63 

114  53  24 

8X59 

116  42  53 

9X57 

Mars 

W, 

91  38  43 

8883 

93  26  36 

99x6 

95  14  40 

98XO 

97     2  53 

9804 

PoUux 

W. 

68  59     3 

8X0i 

70  49  56 

9096 

72  41     I 

8090 

74  32  15 

•085 

Regulos 

W. 

31  88    5 

8O94 

33  49  13 

8086 

35  40  33 

9080 

37  32     3 

8073 

Saturn 

E. 

60  49  14 

8X88 

58  58  58 

9X93 

57     8  34 

3XX9 

55  18    4 

8XX6 

Antares 

£. 

68    0  36 

•087 

66     9  17 

908X 

64  17  48 

«75 

62  26  10 

90^ 

19 

Mars 

W. 

106     5  40 

3x87 

107  54  27 

3x86 

109  43  15 

3x86 

III  32     4 

9x85 

PoUnz 

W. 

83  50  16 

8O66 

85  42     7 

«65 

87  34    0 

3064 

89  25  54 

•064 

Regulus 

W. 

46  51  29 

«055 

48  43  37 

3054 

50  35  47 

9053 

52  27  59 

8053 

Jupiter 

W. 

43     7  41 

•033 

45    0  23 

8031 

46  53     8 

303O 

48  45  55 

8030 

Saturn 

E. 

46     4  49 

81X5 

44  14  12 

8Z18 

42  23  41 

3133 

40  33  16 

8x38 

Antares 

E. 

53     6  13 

8053 

51  14    0 

3050 

49  21  44 

3050 

47  29  27 

30SO 

aAquilae 

E. 

105  29  57 

8747 

103  54  20 

8735 

102  18  27 

8735 

100  42  20 

37x6 

30 

PoUnx 

W. 

98  45     3 

8074 

100  36  42 

9079 

102  28  14 

8083 

104  19  39 

3088 

Regulus 

W. 

61  48  41 

3068 

63  40  39 

8066 

65  32  31 

8O7O 

67  24  17 

8075 

Jupiter 

W. 

58     9  41 

8037 

60    2  17 

904X 

61  54  47 

3045 

63  47  " 

9QSO 

Antares 

E. 

38     8  25 

8059 

36  16  23 

80G3 

34  24  27 

8068 

32  32  38 

9079 

.. 

aAquilae 

E. 

92  39  49 

1*704 

91     3  14 

9706 

89  26  42 

37" 

87  50  17 

3717 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCBS 

P.L. 

P.L. 

P.L. 

P.L. 

Nam«  sod  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXi". 

of 

6f  Object 

Diffi. 

Difi. 

Dift. 

DiS. 

99m 

m        t       It 

•          r          i» 

•         »         m 

ai 

Regnlaa 

W. 

69  15  55 

9o8x 

71     7  24 

flo86 

72  58  44 

9093 

74  49  54 

9100 

JUPITBR 

W. 

65  39  27 

ao55 

67  31  35 

3o6x 

69  23  34 

9068 

71  15  22 

9075 

Antares 

E. 

30  40  57 

«78 

28  49  24 

•085 

26  58     z 

909X 

25.  6  48 

•098 

aAqnilflB 

E. 

86  14    0 

8735 

84  37  54 

■7S6 

83     2    2 

m^ 

81  26  a6 

9761 

22 

Regulas 

W. 

84    2  45 

«43 

85  52  39 

8X53 

87  42  18 

91^ 

89  31  41 

M73 

JUPITBR 

W. 

80  31  27 

six8 

82  21  59 

tl87 

84  12  17 

»37 

86     2  19 

9x48 

Spica 

W. 

30    3  50 

«59 

31  53  19 

8x68 

33  42  35 

9x76 

35  31  38 

9x85 

a  Aqoilae 

E. 

73  33  37 

a857 

72    0  23 

888x 

70  27  40 

9909 

68  55  32 

9937 

Fomalhant 

E, 

97  27  33 

a49* 

95  46  " 

8508 

94     5     1 

95XX 

92  24    3 

9590 

Sun 

E. 

129  33  40 

«46o 

127  51  30 

M70 

126    9  34 

1480 

124  27  53 

a49t 

2$ 

Regnlus 

W. 

98  34  32 

•«i 

100  22  13 

0843 

102    937 

9956 

X03  56  42 

8fl66 

Jupiter 

W. 

95    8  21 

SOS 

96  56  41 

88X7 

98  44  43 

9830 

100  32  26 

•943 

Spica 

w. 

44  33  14 

in39 

46  20  44 

88S0 

48     7  57 

S862 

49  54  52 

«974 

aAquilflB 

E. 

61  24  58 

3iao 

59  57  13 

S166 

58  30  23 

38X4 

57    4  31 

9^ 

Fomalhaut 

E. 

84     2  59 

«583 

82  23  41 

8598 

80  44  43 

96x4 

79    6    7 

9^1 

Sun 

E. 

116    3  25 

8551 

114  23  22 

95^ 

112  43  37 

9577 

III     4  xo 

•S90 

24 

Spica 

W. 

58  44  57 

8337 

60  30    2 

«5o 

62  14  48 

9364 

63  59  15 

«S76 

Fomalhaut 

E. 

70  59  16 

8799 

69  23  15 

875a 

67  47  44 

t775 

66  12  44 

9800 

Sun 

E. 

X02  51  33 

t659 

loi  13  58 

a<574 

99  36  43 

9687 

97  59  46 

9?09 

^5 

Spica 

W. 

72  36  48 

3443 

74  19  22 

9455 

76     I  38 

9468 

77  43  36 

•48« 

Saturn 

W. 

34  57  42 

85?9 

36  38  15 

•535 

38  18  40 

9S4X 

39  58  56 

•94B 

Antares 

W. 

26  44  49 

"437 

28  27  31 

8450 

30    9  54 

9464 

31  51  58 

•477 

Fomalhaut 

E. 

58  26  16 

fl943 

56  54  52 

m? 

55  24  10 

30X9 

53  54  12 

3049 

Sun 

E, 

89  59  50 

t774 

88  24  48 

9788 

86  50    4 

98m 

85  15  39 

•8x7 

26 

Spica 

W. 

86     8  52 

«S45 

87  49     2 

«S58 

89  28  55 

•570 

91     8  31 

9sa9 

Saturn 

W. 

48  17  37 

t59i 

49  56  45 

■600 

51  35  40 

96x0 

53  14  21 

96ig 

Antares 

w. 

40  17  48 

8540 

41  58     5 

«553 

43  38     5 

t565 

45  17  48 

«577 

Fomalhaut 

E. 

46  36  48 

5377 

45  12  10 

SS33 

43  48  37 

S395 

42  26  X5 

346, 

Sun 

E. 

77  28     8 

9886 

75  55  31 

•900 

74  23  12 

99x3 

72  5Z  xo 

n^ 

27 

Spica 

W. 

99  22  28 

8640 

lox    0  28 

1658 

102  38  13 

96^ 

104  X5  43 

•C^4 

Saturn 

W. 

61  24  30 

8669 

63     I  51 

9679 

64  38  59 

9689 

66  15  54 

9698 

Antares 

W. 

53  32  19 

2635 

55  10  26 

•647 

56  48  17 

9657 

58  25  54 

96^ 

Sun 

E. 

65  15  10 

8998 

63  44  47 

3004 

62  14  39 

30x7 

60  44  47 

30>8 

28 

Saturn 

W. 

74  17  16 

9746 

75  52  55 

9756 

77  28  21 

■765 

79     3  35 

t77S 

Antares 

W. 

66  30  22 

8721 

68     6  34 

9731 

69  42  33 

■741 

71  x8  19 

9730 

Sun 

E. 

53  19     8 

SO88 

51  50  44 

3100 

50  22  34 

31XX 

48  54  38 

SX9S 

29 

Saturn 

W. 

86  56  46 

8818 

88  30  50 

8887 

90    4  43 

3835 

91  38  25 

>B4S 

Antares 

W. 

79  14     5 

9795 

80  48  39 

3805 

82  23     I 

98x3 

83  57  12 

983X 

Sun 

E. 

41  38  25 

3179 

40  II  51 

3190 

38  45  30 

S802 

37  19  23 

59x3 

30 

Saturn 

W. 

99  24  16 

8884 

100  56  55 

9892 

102  29  24 

9900 

104     I  43 

•908 

Antares 

W. 

91  45  28 

8862 

93  18  36 

2869 

94  51  35 

2876 

96  24  24 

■884 

a  Aquila 

W. 

46  19  36 

4281 

47  26  46 

42x9 

48  34  54 

4163 

49  43  55 

4tn 

Sun 

E. 

30  12  13 

3273 

28  47  30 

3987 

27  23     3 

8300 

25  58  52 

SSxs 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'o  9 

P.  I* 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

^ 

of  Object 

DifE. 

Diff. 

Diff. 

Diff. 

•         f         m 

•         t         m 

•                  m 

•              • 

2Z 

Regulus 

W. 

76  40  53 

axo6 

78    31     40 

aix6 

80  22    Z5 

9194 

8a  Z2  37 

9x34 

JUPITBR 

W, 

73     7     0 

ao83 

74  58  26 

9090 

76  49  40 

•099 

78  40  40 

9x06 

Antares 

E. 

23  15  46 

axo6 

21  24  56 

aii4 

19  34  i8 

9X23 

17  43  54 

9X3X 

a  AqnilflB 

£. 

79  5X     7 

1976 

78  16    8 

4794 

76  41  32 

•8X3 

75     7  2Z 

a«S4 

2a 

Regnlos 

W. 

92  20  49 

ti84 

93    9  40 

fli9S 

94  58  15 

9907 

96  46  32 

99X8 

Jupiter 

W. 

87  52     5 

ax59 

89  4X  34 

axTO 

91  30  47 

ax8x 

93  19  43 

9X93 

Spica 

W. 

37  20  28 

ax93 

39    9     3 

2205 

40  57  23 

92X6 

42  45  27 

9297 

aAquils 

E. 

67  24    0 

9S69 

65  53     8 

SOO3 

64  22  59 

3039 

62  53  34 

3078 

E. 

90  43  18 

«53X 

89    2  48 

3543 

87  22  34 

9555 

85  42  37 

9569 

Sun 

E. 

Z22   46   27 

asoa 

Z2Z     5  17 

95x4 

Z19  24  23 

9595 

"7  43  45 

S538 

33 

Regulus 

W. 

105  43  29 

eaSx 

107  29  56 

9294 

Z09  z6     5 

9307 

zzi     z  54 

9390 

JUPITBR 

W. 

X02  19  50 

aa56 

104    6  55 

9968 

105  53  4» 

•98x 

107  40    8 

9295 

Spica 

W, 

51  41  30 

9386 

53  27  50 

9299 

55  13  51 

93x2 

56  59  33 

9394 

a  Aquilse 

E. 

55  39  41 

S33S 

54  15  56 

3385 

52  53  22 

3450 

51  32     2 

35« 

Fomalhaut 

E. 

77  27  54 

a649 

75  50    5 

9668 

74  12  42 

9697 

72  35  45 

9706 

Sum 

E. 

109  25     I 

2603 

107  46  10 

96x8 

Z06    7  39 

963X 

Z04  29  26 

•646 

24 

Spica 

W. 

65  43  24 

asgo 

67  27  13 

1409 

69  zo  44 

94x7 

70  53  55 

9429 

Fomalhaat 

E. 

64  38  16 

a83« 

63    4  22 

•853 

6z  31  '  3 

988X 

59  58  20 

29x9 

Sun 

E. 

96  23    9 

1^x6 

94  46  50 

t73i 

93  10  51 

V45 

91  35  " 

9760 

as 

Spica 

W. 

79  25  15 

0494 

8z     6  36 

9507 

82  47  39 

9520 

84  28  24 

«533 

Saturn 

W. 

41  39    3 

3556 

43  18  59 

«964 

44  58  44 

957a 

46  38  17 

9582 

Antares 

W. 

33  33  44 

4489 

35  15  12 

2302 

36  56  22 

95x5 

38  37  14 

9528 

Fomalhaat 

E. 

52  25     0 

3089 

50  56  37 

3x31 

49  29     5 

3176 

48     2  27 

3935 

Sun 

E. 

83  41  33 

«B3X 

82     7  45 

9845 

80  34  15 

2859 

79     I    3 

9^ 

26 

Spica 

W. 

92  47  51 

a594 

94  26  54 

9606 

96     5  41 

96x8 

97  44  12 

9699 

Saturn 

W, 

54  52  50 

9699 

56  31     5 

9639 

58     9     7 

3649 

59  46  55 

■659 

Antares 

W. 

46  57  15 

•589 

48  36  25 

960X 

50  15  19 

96X9 

51  53  57 

9694 

Fomalhaut 

E. 

4X     5    8 

3535 

39  45  22 

36x3 

38  27    4 

3704 

37    10   2Z 

3802 

Sun 

E. 

71  19  25 

9940 

69  47  57 

«S3 

68  16  45 

•966 

66  45  50 

3978 

27 

Spica 

W. 

105  52  58 

0684 

Z07  29  59 

a695 

109     6  45 

9706 

zio  43  17 

17x6 

Saturn 

W. 

67  52  36 

*  8708 

69  29     5 

9718 

71     5  21 

9727 

72  41  25 

«737 

Antares 

W. 

60    3  16 

aeS79 

6z  40  24 

•690 

63  17  17 

970X 

64  53  56 

97x0 

Sun 

E. 

59  15    9 

304X 

57  45  47 

3052 

56  16  39 

3065 

54  47  46 

3077 

28 

Saturn 

W. 

80  38  36 

9783 

82  Z3  26 

9799 

83  48    4 

9801 

85  22  31 

98x0 

Antares 

W. 

72  53  53 

2760 

74  29  Z4 

2769 

76     4  23 

9778 

77  39  20 

3787 

Sun 

E- 

47  26  56 

3134 

45  59  28 

3x45 

44  32  13 

3«57 

43     5  12 

3x68 

29 

Saturn 

W. 

93  "  57 

2852 

94  45  18 

9860 

96  18  28 

9869 

97  51  27 

2876 

Antaits 

W. 

85  31  12 

2829 

87     5     2 

9838 

88  38  41 

«845 

90  12  10 

3854 

Sun 

E. 

35  53  29 

3M5 

34  27  49 

3336 

33     2  23 

3t48 

31  37  " 

3200 

30 

Saturn 

W. 

105  33  52 

29x6 

107     5  51 

9924 

108  37  40 

993X 

zxo    9  20 

2939 

Antares 

W. 

97  57     3 

2891 

99  29  33 

289S 

101     I  54 

9905 

102  34    6 

2913 

a  Aqullae 

W. 

50  53  45 

4066 

52     4  20 

4024 

53  15  36 

3986 

54  27  29 

395*  1 

Sun 

E. 

24  34  58 

333X 

23  zz  22 

3349 

21  48    7 

3368 

20  25  14 

3389' 

1 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 


Sat 


Frid.      30 


31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m        8 

o  44  13.59 
o  47  52.18 
o  51  30.90 

o  55  9.78 

0  58  48.82 

1  2  28.04 

I  6  7.46 
I  9  47.10 
I  13  26.96 

I  17  7.08 
I  20  47.45 
I  24  28.11 

I  28  9.07 
I  31  50.34 
I  35  31-96 

I  39  13.92 
I  42  56.26 
I  46  39.00 

X  50  22.14 

I  54  571 
I  57  49-72 


2 
2 

2 


I  3419 
5  19-14 
9  4-57 


2  12  50.50 
2  16  36.94 
2  20  23.90 

2  24  11.38 
2  27  59.40 
2  31  47.96 

a  35  3705 


DiiLfor 
S  Hour. 


8 
9.105 
9.ZZZ 
9.1X7 

9.124 

9-X3I 
9-139 

9.147 
9.156 
9.166 

9.177 
9.Z88 
9200 

9.213 
9.227 
9.24X 

9.256 
9.272 
9.289 

9.306 
9324 
9-343 

9.363 
9-383 
9.403 

9.424 
9.446 
9.468 

9.490 
9.512 
9.534 

9-557 


Apparent 
Declination. 


N.  4  45  23.4 
5  827.1 
5  31  25.2 

5  54  17.5 

6  17    3.5 

6  39  43.0 

7  2  15.6 
7  24  40.8 

7  46  58.4 

8  9  8.1 
831  9.5 
853    2.3 

9  14  46.1 
9  36  20.8 
9  57  45.8 

10  19  i.o 
10  40  6.1 
zi    I    0.6 

IZ  2X  44.4 

zx  42  17.1 

12     2  38,4 

12  22  47.9 

12  42  45.4 

13  2  30.4 

13  22     2.8 

13  41  22.1 

14  o  28.0 

14  19  20.1 

Z4  37  58.2 

14  56  21.7 
N.15  14  30.6 


Diff.  for 
I  Hoar. 


+57.76 
57.54 
57.30 

+57.05 
56.78 
56.50 

+56.20 
55.89 
55.57 

+55-23 
54.88 
54.52 

+54-M 
53.75 
53.34 

+52.92 
52.49 
52.05 

+51.59 
51.12 
50.64 

+50.15 
49.64 
49.12 

+48.58 
48.03 
47.46 

+46.88 
46.28 
45-67 

+4505 


Semi- 
diameter. 


1.98 
1.70 
1.42 

I.I5 
0.88 
0.61 


b      0.34 

6    0.07 
5  59.80 


59-53 
59.27 
59.00 

58.74 
58.47 
58.21 


5  57-95 
5  57.68 
5  57-42 


57.15 
56.89 

56.63 

56.37 
56.11 

55.85 

55.59 
55-34 
55.09 

54-84 
54-59 
54.35 


15  54.11 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64-53 
64-55 
64-57 

64.59 
64.62 
64.65 

64.68 
64.72 
64.76 

64.80 
64:84 
64.89 

64.93 
64.98 

65-03 

65.09 

65.15 
65.21 

65.27 
65.33 
65-39 

65.46 
65.52 
65.59 

65.66 

65.73 
65.80 

65.88 

65.95 
66.03 

66.  xo 


Bqaationof 

Time, 

to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


47.99 
30.07 
Z2.29 

54.66 

37.19 
Z9.9I 

2.83 
45.95 
29.31 

12.91 
56.78 
40.93 

25.38 
10.14 


470 

19.31 
33.49 
47.27 

0.65 
13.60 
26.10 

38.16 

49-73 
0.82 

11.42 
21.50 
31.08 

40.12 
48.64 

5^2 


3    406 


I>iir.for 
iHonr. 


0.749 
0.744 
0.738 

0.731 
0.724 
0.716 

0.707 
0.698 
0.688 

0.677 
0.666 
0.654 

0.64X 
0.628 
0.614 

0.598 
0.582 
0.566 

0.549 

0.531 
0.5x2 

0.492 
0.472 
0.452 

0.431 
0.4x0 
0.388 

0.366 

0.344 
0.32a 

0.299 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  fonnd  by  subtracting  o».i8  from  the  sidereal  tlme^ 

The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 
1 

1 

1 

•8 

THE 

SUN*S 

BqoetioBof 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
z  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Son. 

Appar«it 
Right  Atcootiao. 

Di&fbr 
I  Hour. 

Apptront 
DaclinatioD. 

DULfor 
z  Hour. 

Added  to 
Mean  Time. 

Thur. 
Frid. 
Sat. 

I 

3 

h     m      • 
0  44  13.02 

0  47  5165 

0  51   30.42 

• 
9.107 
9.zia 
9.IZ8 

•        1         m 

N.  4  45  19.8 
5    8  23.7 

5   31    22,1 

m 
+57.77 

57-55 
57.31 

m        e 

3  48.04 
3  30.12 
3  12.33 

• 

0.749 
0.744 
0.738 

h     m       • 
0  40  24.98 
0  44  21.53 
0  48   18.09 

SUN, 
Mon. 
Tues. 

4 
5 
6 

0  55    9-33 

0  58  48.42 

1  2  27.69 

9-125 
9.X3a 
9,140 

5  54  14-7 

6  17     i.o 

6  39  40.8 

+57.06 
56.79 
56.51 

2  54.69 

2  37.23 
2  19.94 

0.731 
0.724 
0.716 

0  52   14.64 

0  56  II.19 

1  0     7.75 

Wed. 
Thur. 
Frid. 

7 
8 

9 

I     6    7.15 
I     9  46.83 
I  13  26.74 

.9.149 

9»i5S 
9.Z68 

7    2  13.6 
7  24  39.2 
7  46  57.1 

.  +56.22 
55.91 
55.58 

2    2.85 
«  45.97 
I  29.33 

0.708 

0.699 
0.688 

X    4    4.30 
I     8    0.85 
I  II  57.41 

Sat 

SUN. 

Mon. 

zo 
II 

12 

I  17    6.89 
I  20  47.31 
I  24  28.01 

9.X79 
9.190 
9.202 

8    9    7.0 
8  31     8.6 
8  53     1.7 

+5524 
54.89 
54.52 

I  12.93 
0  56.79 
0  40.94 

0.677 
0.666 
0.654 

X  15  53.96 
I  19  50.52 
I  23  47.07 

Tnes. 
Wed. 
Thur. 

13 

14 
15 

I  28    9.00 
I  31  50.32 
I  35  31-97 

9.215 
9.229 

9.243 

9  14  45.8 
9  36  20.6 

9  57  45.9 

+54.14 
53.75 
53.35 

0  25.38 
0  10.14 

0.64a 
0.629 
0.614 

I  27  43.62 
I  31  40.18 
I  35  36.73 

0    4.77 

Frid. 

Sat 

SUN. 

i6 

17 
i8 

I  39  1397 
I  42  56.35 
I  46  39.12 

9.258 
9.274 
9.291 

10  19     1.3 

10  40    6.6 

11  I     1.3 

+52.93 
52.50 
52.06 

0  19.32 

0  33.49 
0  47.28 

0.599 
0.583 
0.566 

I  39  33-29 
I  43  29.84 
I  47  26.40 

Mon. 
Tues. 
Wed. 

19 

20 

ai 

I  50  22.29 
I  54    590 
I  57  49-94 

9.308 
9.326 
9.345 

II  21  45.3 

11  42  18.2 

12  2  39.6 

+51-60 

51.13 
50.65 

I     0.66 
I  13.61 
I  26.12 

0.549 
0.531 
0.512 

I  51  22.95 

X  55  19.5X 
I  59  16.06 

Thur. 
Frid. 
Sat 

22 
23 

«4 

2     I  34-45 
2    5  19.42 

2    9    4-89 

9.364 
9-3*4 
9.405 

12  22  49.3 

12  42  46.9 

13  2  32.1 

+50.15 
49.64 
49.12 

I  38.17 

1  49-75 

2  0.84 

0.492 
0.472 
0.45a 

2    3  12.62 
2    7    9.17 
2  II     5.72 

SUN. 
Mon. 
Tues. 

25 
26 
27 

2  12  50.85 
2  16  37.31 
2  20  24.30 

9.426 

9.447 
9.469 

13  22    4.6 

13  41  24.0 

14  0  30.0 

+48.58 
48.03 
47.46 

2  11.43 
2  21.52 
2  31.09 

0.431 
0.410 
0.388 

2  15    2.28 
2  18  58.83 
2  22  55.39 

Wed. 
Thur. 
Frid. 

28 
29 

30 

2  24  11.81 
2  27  59.85 
2  31  48.42 

9.491 
9.513 
9.535 

14  19  22.2 
14  38    0.3 
14  56  24.0 

+46.88 
46.29 
45.68 

2  40.14 
2  48.65 
2  56.63 

0.366 

0.344 
0.322 

2  26  51.95 
2  30  48.50 
2  34  4506 

Sat 

31 

2  35  37.54 

9.558 

N.15  14  32.9 

+45.06 

3    4-07 

0.299 

2  38  41.61 

NoTB.~Th6  semidiameter  for  mea 
The  tign  +  prefixod  to  the 
increaBing. 

n  noon  may 
hourly  cha 

be  assnmed  the  tame  as  that  for 
age  of  declination  indicates  that 

apparent  noon 
north  declinatii 

^nsare 

Diff.  for  I  Honr, 

+  ^.8565- 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 

•8 

E^ocuiauB 

RAdluVMMr 
ofth« 
Earth. 

Diftfer 
I  Hoar. 

IfMnTIiiM 

of 

Sidereal  Nooa 

TKUB  LOMCmiDB. 

Oiftte 
I  Hou. 

LATITUDE. 

X 

X' 

I 
a 
3 

91 
93 
93 

•        •            m 

.la    I  39.8 
13    0  48.0 
13  59  54-3 

•           m 

I  i5.a 

0  33.3 

59  39.4 

* 

147.88 
147.80 
I47.7X 

m 
+  0.23 
0.30 
0.34 

0.0000100 
0.0001355 
0.0002601 

+5a.4 
52.x 
5X.8 

h     m       8 

^3  15  45.73 

23   II   49.83 
33      7  53-92 

4 
5 
6 

94 
95 
96 

14  58  58.a 

15  58    ai 

16  56  59-7 

58  33-3 
57  350 
56  34-5 

147.62 

M7-53 
147-44 

+  0.36 
0.34 

a3o 

0.0003841 
0.0005073 
0.0006299 

+5X.5 
5x3 
5X.O 

23    3  58-01 
23    0    2.10 

22   56      6.19 

7 
8 

9 

97 
98 
99 

17  55  57.1 

18  54  53- 1 

19  53  450 

55  318 
54  36.7 
53  19.5 

147-34 
147.24 

X47.15 

+  0.23 

0.13 

+  0.02 

0.00075x8 
0.0008732 
0.0009942 

+50.7 
50.5 
50-3 

22   52    10.29 
22   48    14.38 
22   44   18.47 

'    lO 

II 
la 

100 

lOI 

loa 

30  5a  35.4 
ai  51  33.7 
aa  50    9.6 

5a    9.8 
50  57-9 
49  43-7 

147.06 
X46.96 
Z46.87 

—  0.11 

•  0.24 

0.37 

0.001 1 Z45 
0.00x2347 
0.0013548 

4-50.  X 
50.0 
49.9 

22  40  22.56 
22   36  26.66 

22  32  3a75 

13 
14 
15 

103 
104 
105 

33  48  53.3 

34  47  34-9 

35  46  14-4 

48  37.3 
47    8.8 
45  48.3 

146.78 
146.69 
X46.60 

-049 
0.60 
0.69 

0.0014746 
0.0015943 
O.OOI7142 

+49.9 
49*9 
49.9 

22   28   34.84 
22   24  38.93 
22   20  43.02 

i6 

17 
i8 

106 
107 
108 

a6  44  51.8 
37  43  27.3 
a8  4a    a8 

44  35-4 
43    0.8 
41  34.3 

146.5a 
X46.44 
X46.36 

—  0.76 

0.79 
0.79 

0.0018340 
0.0019537 
0.0020735 

449.9 
49.9 
49.9 

22    16  47.  XI 
22    12   51.20 
22      8   55.30 

19 
ao 
ai 

109 
no 
III 

39  40  33.5 

30  39    3.4 

31  37  307 

40    5-7 
38  35.5 
37    3-7 

Z46.28 
X46.2X 
X46.14 

—  0.78 
0.72 
0.65 

O.OO2193I 
0.0023126 
0.00243x6 

+49.8 
49.7 
49.5 

22      4   59.39 
22      I      3.48 

31  57    7.57 

aa 

24 

iia 

113 
114 

33  35  57.3 

33  34  3a.3 

34  33  45-8 

35  303 

33  550 
33  18.4 

146.07 
146.01 
145.94 

-0.54 
0.42 
0.29 

0.0025504 
0.0026685 
O.OO2786X 

4-49.3 
49.x 
48.8 

21  53  11.66 

af  49  15-75 
21  45  19.84 

a6 

87 

"5 
116 
117 

35  31     7.6 

36  a9  a8.o 

37  37  46.7 

30  40.1 
39    0.3 
37  18.9 

X45.88 
X45.81 
X45.75 

-0.15 
—  0.02 

+  0.10 

0.0029026 
O.OO3O18X 
0.0031324 

+48.4 
47.9 
47-3 

21  41  23.93 
21  37  28.02 
21  33  32.12 

38 

«9 
30 

118 
119 
lao 

38  a6    3.9 

39  34  195 

40  aa  33.6 

35  36.0 
33  514 
33     5-4 

145.68 
145-62 
14555 

+  0.19 
0.27 
0.32 

0.0032453 
0.0033569 
0.0034668 

+46.7 
46.x 

45.5 

2Z    29   36.21 
21    25   40.30 
21    21    44.39 

31 

lai 

41  ao  45.9 

30  17.6 

145.48 

+  0.35 

0.0035752 

+44.8 

21    17  48.48 

Mm 

ramban  in  oolinmi  X  < 

Mtnipaad  to  the  <raa  aqai 

nos  of  lh«  dmto;  ia  oolnmii  X'  to 

tiMnM 

Di&fte  I  How. 

(Tkbuni 

IV. 


APRIL,  1897. 


59 


GREENWICH  MEAN  TIME. 

1 

i 
1 

THE  MOON'S 

SBMIDIAMETBK. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

Di&tor 
I  Hoar. 

Midnight 

Diff.for 
X  Hour. 

Meridian  of 
Greenwich. 

DifCfdr 
X  Hoar. 

Noob 

t 
a 

3 

«        * 

14  54-4 
14  49.8 
14  46.5 

14  51-9 
14  48.0 

14  45-4 

*           m 

54  35-6 
54  18.9 
54    6-7 

• 

-0.79 
0.66 
0.40 

54  26.7 
54  ia.a 
54    2-6 

m 

-0.70 

0.51 

0.28 

h       m 

6 
0    9,7 
0  51.9 

m 

X.73 
X.79 

d 

29.0 

0.3 

«-3 

4 
5 

6 

14  44.6 

14  44-5 
14  46.2 

14  44-3 
14  45-1 
14  48.0 

53  59-9 

53  59-2 

54  5-8 

-0.16 

•K>.I2 

0.44 

53  58.7 

54  1-5 
54  ".I 

-0.03 
40.28 

o.6z 

1  35.9 

2  22.2 

3  10.8 

X.88 
X.98 
2.07 

2.3 
3-3 

4-3 

7 

8 

9 

14  503 

14  56-7 

15  5-7 

14  53-2 

15  0.9 

IS  ii.i 

54  20.5 

54  44-2 

55  17-2 

+0.80 
I.I8 

1-57 

54  31.2 

54  59.5 

55  37.1 

+0.99 
1.38 
x-75 

4     1.5 

4  53.3 

5  45.2 

2.14 

2.17 
2^5 

6.3 
7-3 

lO 

II 

13 

15  171 
15  30-7 
15  45-9 

15  23.7 
15  38.2 
X5  53-9 

55  59-2 

56  49.2 

57  450 

+1.93 
2.22 
2.40 

56  ^3-3 

57  16.5 

58  14.1 

+2.08 
2-33 
2.43 

636.4 

7  26.5 

8  15.5 

3.1X 
2.06 

*.03 

8.3 

9-3 

10.3 

13 
15 

16     1.8 
16  17.0 
16  30.1 

16    9.6 
16  23.9 
16  35-4 

58  43-2 

59  39-2 

60  27.4 

+2.40 
2.20 
X.75 

59  11-8 

60  4.6 
60  46.7 

+2.33 
2,01 

x-45 

9    4-0 

9  53.0 

10  43.6 

2.02 
2.07 
3.x6 

1 1.3 
12.3 

133 

i6 

17 

i8 

16  39.6 
16  44.3 
16  43-5 

16  42.6 
16  44.6 
16  41.2 

61     2.1 
61  19.2 
61  16.5 

+1.10 
+0.30 
-0.52 

61  13.1 
61  20.3 
61     7.9 

+0.71 

-O.XX 

0.90 

11  37.0 

12  34-3 

13  35.6 

2.30 

2.62 

14-3 
153 
16.3 

19 

20 
21 

16  37.6 
16  27.6 
16  14.6 

16  33.1 
16  21.4 
16 .  7-5 

60  54.9 
60  17.9 
59  304 

-1.24 
1.79 
2.12 

60  38.1 

59  55'-^ 
59     4-3 

-X.54 
X.98 
2.20 

14  39.7 

15  440 

16  45.7 

2.70 
2.64 
2.49 

17.3 
18.3 

19.3 

22 

23 
24 

16    0.3 

15  45-8 
15  32.1 

15  530 
15  38.8 
15  25.8 

58  37-6 
57  44-4 
56  54-2 

-2.23 
2.17 
1.99 

58  10.8 
57  18.7 
56  30.9 

-2.22 
2.09 
1.88 

17  42.9 

18  34.9 

19  22.3 

2.27 
2.06 
1.89 

20.3 

21.3 

22.3 

25 
26 
27 

15  198 
15    9-4 
15    0.8 

15  14-4 
15    4-9 
14  57-2 

56    9.2 
55  309 
54  59-3 

-1.74 
1.46 
X.17 

55  49-2 
55  14.2 
54  46.1 

-1.60 
X.32 
1.03 

20    6.2 

20  47.8 

21  28.3 

1.77 
1.70 

1.68 

23.3 
24.3 

253 

28 
29 

30 

14  54- 1 
14  49.1 
14  45.6 

14  51-4 
14  47.2 

14  44-5 

54  34-6 
54  162 
54    3-6 

-0.90 
0.64 
0.40 

54  24.6 
54    9.2 
53  59.4 

-0.77 
a52 
0.29 

22     8.9 

22  50.4 

23  33-7 

1.70 
1.76 
1.85 

26.3 

273 
28.3 

31 

14  43.7 

«4  43-4 

53  566 

-0.18 

53  55-2 

-0.07 

6 

29.3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                           | 

1 

Hoar. 

Right 

DiiLfor 

Declination. 

DitLior 

Hoar. 

Rlffht 

I>ifr.for 

DecUxiatioxL 

DiCfor 

Ascension. 

zMianto. 

xMlnnte. 

AsceneioiL 

xMlnnte. 

X  Minute. 

TI 

iURSD 

AY  I. 

SATURDAY  3. 

h    m       8 

8 

•         •         m 

• 

h    m       8 

8 

•               9 

9 

O 

o  xo     1.04 

1.8x86 

N.  5  21  53.1 

23.6U 

0 

z  38  39.80 

X.9OO6 

N.X5  30     1.0 

XX.4S4 

z 

0  II  49.81 

1.8IS4 

5  35  29.0 

13.584 

z 

I  40  33.92 

2.9035 

15  41  24.5 

1X.3S8 

3 

0  13  38.62 

X.8X3S 

5  49    3-2 

23.556 

2 

z  42  28.22 

2.9866 

X5  52  44.0 

22.8SS 

3 

0  15  27.47 

2.8x45 

6    2  35.8 

X3.5a8 

3 

z  44  22.71 

2.9097 

z6    3  59.6 

22.887 

4 

0  17  16.36 

X.8I5S 

6  x6    6.6 

13.499 

4 

z  46  17.38 

1.9127 

16    15    XX.2 

11.159 

5 

0  19   5.30 

x.8x6z 

6  29  35.6 

13.469 

5 

z  48  12.23 

2.9158 

16    26    18.7 

2X.092 

6 

0  20  54.29 

1.8x69 

6  43     2.9 

13.439 

6 

z  50    7.27 

1.9189 

16   37   22.1 

X2.08f 

7 

0  22  43.33 

X.8178 

6  56  28.3 

13.407 

7 

z  52    2.50 

2.9S8S 

16   48   21.4 

xo.9St 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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21 

0  37  18.29 

1.819X 

8  46  33.4 

12.934 

22 

23 

12  23.13 

X.8190 

I  49  50.4 

13.872 

22 

0  39     7.48 

X.8206 

8  59  28.3 

xa.896 

23 

23 

14  12.22 

1.8174 

I  35  58.1 

13.870 

23 

0  40  56.77 

r.8s22 

9  12  20.9 

X2.857 

24 

23 

16     1.22 

1.8159 

S.   I  22    6.0 

13.866 

24 

0  42  46.15 

x.8a38 

N.  9  25  II. I 

X8.8Z7 

xn. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

TAIL  for 

Declination. 

due:  for 

Hour. 

Rigbt 

DULfor 

DscUoAtlos. 

Diff-for 

Aacention. 

I  Minute. 

X  Minnto 

Aacenstott. 

iMInate. 

X  MinntA 

TH 

LURSDi 

^Y  ag. 

SATURDAY,  MAY  z. 

h    m       t 

1   . 

0         »          m 

m 

h    m       1             s                 •       »       • 

O 

z 

o  44  46.15 
0  44  35.63 

i.8«38 
I.8lfi6 

N.  9  45   II.I 
9  37  58.9 

X9.817 

x«.777 

0 

2   13     9.78        1.9587    N.18  40  29.5        XO.0X7 

2 

0  46  45.44 

x.to>3 

9  50  44.4 

xa.737 

3 

0  48  14.91 

i.8a9i 

10    3  27.4 

la. 695 

4 

0  50     4.71 

Z.8SXO 

10  16     7.8 

X2.(^a 

5 

0  51  54.63 

1.8330 

10  48  45.7 

XS.610 

6 

0  53  44.67 

X.8350 

10  41    4I.O 

xa.567 

7 

0  55  34.83 

X.8370 

10  53  53.7 

xs.59a 

8 

0  57  25" 

X.8390 

II     6  23.6 

ia.476 

9 

0  59  15.51 

i.8ixs 

II  18  50.8 

xa.430 

lO 

I     I     6.05 

i.8t34 

II  31   15.2 

ia.383 

IZ 

I     4  56.74 

X.8456 

"  43  36.7 

XS.335 

Z4 

X     4  47.5a 

X.8478 

II  55  55.4 

xa.a87 

13 

z     6  38.46 

1.8509 

12     8  II. 2 

xs.a38 

H 

I     8  29.55 

1.8587 

12   20   24.0 

X3.188 

15 

I  10  40.78 

1.8551 

12   32   33.7 

xa.137 

i6 

I    14    12.16 

X.8576 

12   44   40.4 

13.085 

17 

z  14    3.69 

1.8601 

12    56   43.9 

12.033 

PHASES  OF  THE  MOON, 

z8 

I    15   55.37 

X.8647 

13     8  44.3 

11.980 

19 

20 

I  17  47.21 
z  19  39.21 

X.8653 
1.8680 

13    20  41.5 
13    32   35.4 

XX. 936 
xx.873 

2Z 

I    21    31.37 

1.8707 

13   44   26.1 

11.8x7 

d     h       m 

24 

I    23   23.70 

X.8735 

13    56    13.4 

XX.  760 

• 

New  Moon    ....  April      i  16  23.9 

43 

1   I   25    16.19 

X.8763 

N.14     7  57.3 

30. 

xx.Toa 

D 
0 
C 

First  Quarter 0  20  26.8 

/ 

F 

RIDAY 

Full  Moon 
Last  Ouarte 

•     •■•••     z6  18  2^.A  11 

p «a 

0    ^«7.Q      1 

o 

I 

I  47    8.85 
z  49     1.68 

1.8791 
X.8820 

N.I4  19  37.7 
14  31  14.6 

11.644 
XX. 586 

^■^■^•^w     Trt  *^*^»^  •^^^            w           w           V           V           V            ^^F           ^      ^W  €      9 

■ 

4 

I  30  54.69 

X.8850 

14  42  48.0 

X1.527 

d        h 

3 

I  32  47.88 

X.8880 

14  54  17.9 

11.467 

C 

Apogee April     4  14.4 

4 
5 
6 

1  34  41.25 
I  36  34.80 
I  38  28.53 

X.891D 
1.8940 
1.897X 

15     5  44.1 
15  17     6.6 
15  28  25.3 

XX.406 
11.344 
IX.98X 

c 

Perigee    •■••••••     z^    8-7 

7 

z  40  22.45 

1.9003 

15  39  40.3 

XX. 2x7 

8 

I  42  16.56 

X.9035 

15  50  51.4 

11.153 

9 

z  44  10.87 

X.9067 

16     I  58.7 

XI.088 

lO 

X  46     5.37 

X.9099 

16  13     2.0 

xx.022 

II 

I  48    0.06 

x.9i3a 

z6  24     1.3 

X0.956 

14 

X  49  54.95 

1.9165 

x6  34  56.7 

10.889 

13 

z  51  50.04 

1.9199 

16  45  48.0 

10.830 

« 

H 

I  53  45.34 

1.9233 

16  56  35.1 

10.751 

15 

I  55  40.84 

1.9367 

17    7  18. 1 

10.683 

z6 

X  57  36.54 

1.9301 

17  17  56.9 

X0.6XX 

17 

X  59  32.45 

1.9336 

Z7  28  31.4 

10.539 

i8 

2     I  28.57 

1.9371 

17  39     1.6 

X0.466 

19 

2    3  24.90 

1.9406 

17  49  27.4 

10.393 

20 

4    5  41.44 

1.944a 

17  59  48.8 

X0.320 

41 

4      7    18.20 

1.9478 

18  10     5.8 

X0.346 

44 

2      9    15.18 

1.9514 

18  20  18.3 

XO.X70 

43 

4   II    14.37 

1.9550 

18  30  26.2 

XO.094 

«4 

4   13      9.78 

1.9587 

N.18  40  29.5 

X0.017 

68 
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xra. 


GREENWICH  MEAN  TIME. 

LUNAR  D^TANCES. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.  L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXb. 

P.L. 

of 

Diff. 

•     t     It 

•         »         «r 

0         t         m 

•          *          n 

3 

Sun 

W. 

15  i6  53 

3S94 

16  35  34 

3576 

17  54  35 

356X 

19     13     52 

3547 

Mars 

E. 

67  23  33 

3^3 

65  58     3 

3237 

64  32  38 

324X 

63     7  17 

3244 

Pollux 

E. 

8a  48  35 

3064 

81   19  41 

3068 

79  50  52 

307X 

78  22     7 

3075 

4 

Sun 

W. 

25  53     4 

35x4 

27  13  13 

35x0 

28  33  26 

3507 

29  53  42 

3506 

Mars 

E. 

56     I  30 

3259 

54  36  30 

3261 

53  II  33 

3263 

51  46  38 

3265 

Pollux 

E. 

70  59  22 

3089 

69  30  59 

3091 

68     2  39 

3094 

66  34  22 

3096 

Regulus 

E. 

107  53  38 

3074 

106  24  57 

3076 

104  56  18 

3078 

103  27  41 

3079 

5 

Sun 

W. 

36  35  39 

3495 

37  56     9 

3492 

39  16  42 

3489 

40  37  18 

34«8 

Mars 

E. 

44  42  27 

3270 

43  17  40 

3269 

41  52  52 

3269 

40  28     4 

3268 

Pollux 

E. 

59  13  25 

3103 

57  45  18 

3x02 

56  17  II 

3103 

54  49     5 

3x03 

Regulus 

E. 

96     4  58 

3083 

94  36  28 

3082 

93     7  57 

3082 

91  39  26 

3082 

Jupiter 

E. 

98  28     I 

3064 

96  59     7 

3063 

95  30  12 

3063 

94     I   17 

3062 

6 

Sun 

W. 

47  20  59 

347a 

48  41  54 

3469 

50     2  53 

3464 

51  23  57 

3439 

Venus 

W. 

17  13  41 

3100 

18  41  51 

3094 

20  10     8 

3087 

21  38  33 

308X 

Mars         ^ 

E. 

33  23  46 

3a6o 

31   58  48 

3258 

30  33  47 

3254 

29     8  42 

325a 

Pollux        ^ 

E. 

47  28  32 

3XOX 

46     0  23 

3099 

44  32   12 

3098 

43     4     0 

3og6 

Regulus 

E. 

84  16  29 

3073 

82  47  46 

3070 

81   19     0 

3068 

79  50  II 

3064 

Jupiter 

E. 

86  36  23 

3055 

85     7  18 

305a 

83  38     9 

3049 

82     8  57 

3046 

7 

Sun           7 

W. 

58  10  43 

3431 

59  32  24 

3425 

60  54  12 

3418 

62  16     8 

34" 

Venus       7 

W. 

29     2  46 

3044 

30  32     4 

3036 

32     I  32 

3027 

33  31   II 

30x9 

PoUux 

E. 

35  42  27 

3087 

34  14     I 

3085 

32  45  33 

3083 

31   17     3 

308a 

Regulus 

E. 

72  24  52 

304a 

70  55  31 

3035 

69  26     2 

3030 

67  56  26 

3023 

Jupiter  ^^ 

E. 

74  41  48 

3024 

73  12     5 

30x9 

71  42  16 

30x3 

70  12  19 

3007 

8 

Sun 

W. 

69     8     5 

3366 

70  31     0 

3357 

71  54     6 

3346 

73  17  24 

333S 

Venus      *"' 

W. 

41     2  14 

S969 

42  33     5 

2959 

44     4     9 

2947 

45  35  28 

2936 

Regulus 

E. 

60  26  16 

>985 

58  55  44 

2976 

57  25     I 

2966 

55  54     6 

2957 

Jupiter 

E. 

62  40  29 

S969 

61     9  38 

2961 

59  38  36 

2952 

58     7  23 

2942 

9 

Sun 

W. 

80  17  15 

3275 

81  41  56 

3260 

83     6  54 

3247 

84  32     8 

3232 

Venus 

W. 

53  15  55 

a87i 

54  48  51 

2856 

56  22     6 

2842 

57  55  39 

2828 

Aldebaran 

W. 

32  49     0 

3125 

34  16  39 

3096 

35  44  54 

3068 

37  13  43 

3041 

Regulus 

E. 

48  16  17 

2902 

46  44     I 

2890 

45  II  29 

2877 

43  38  41 

2865 

Jupiter 

E. 

50  28     6 

2890 

48  55  34 

2877 

47  22  46 

2866 

45  49  43 

2852 

Spica 

E. 

102  19  40 

2903 

100  47  25 

2891 

99  14  54 

2878 

97  42     7 

2865 

10 

Sun 

W. 

91  42  42 

3155 

93     9  45 

3138 

94  37     8 

3122 

96     4  51 

3x04 

Venus 

W. 

6|  48  23 

2747 

67  24     0 

2731 

68  59  59 

2713 

70  36  21 

2695 

Aldebaran 

W. 

44  45  38 

2922 

46  17  29 

2899 

47  49  49 

2877 

49  22  37 

2856 

Regulus 

E. 

35  50  24 

2793 

34  15  50 

2780 

32  40  56 

2766 

31     5  43 

2750 

Jupiter 

E. 

38     0  17 

2786 

36  25  31 

2772 

34  50  27 

2758 

33   15     4 

2744 

Spica 

E. 

89  53  46 

2793 

88  19     9 

2778 

86  44  12 

2762 

85     8  54 

2746 

IX 

Sun 

W. 

103  28  54 

3014 

104  58  50 

2994 

106  29  10 

2975 

107  59  54 

2956 

Venus 

W. 

78  44  15 

2603 

80  23     6 

2584 

82     2  23 

2565 

83  42     6 

2545 

Aldebaran 

W. 

57  13  31 

2750 

58  49     5 

2729 

60  25     6 

2708 

62     I  35 

1688 

Spica 

E. 

77     6  59 

266X 

75  29  27 

•644 

73  51  32 

2626 

72  13  13 

2608 

Saturn 

E. 

1Z4  31  28 

2680 

112  54  21 

a66o 

HI    16  48 

2642 

109  38  50 

2623  j 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 
of 

^ 

of  Object 

DiiF. 

Diff. 

Diff. 

Diff. 

O            »            w 

•          t          m 

•       f      If 

0         t         m 

3 

Sun 

W. 

20  33  24 

3537 

21  53     7 

3529 

23  12  59 

3322 

24  32  59 

3517 

Mars 

E. 

61  42     0 

3247 

60  16  47 

3251 

58  51  38 

3253 

57  26  32 

3257 

Pollux 

E. 

76  53  27 

3078 

75  24  50 

308x 

73  56  17 

3084 

72  27  48 

3087 

4 

Sun 

W. 

31  14    0 

3503 

32  34  21 

3300 

33  54  45 

3498 

35  15  II 

3497 

Mars 

E. 

50  21  45 

3266 

48  56  54 

3267 

47  32     4 

3268 

46     7  15 

3269 

Pollux 

E. 

65     6     7 

3097 

63  37  54 

3099 

62     9  43 

3100 

60  41  33 

3ZOX 

Regulus 

E. 

loi  59     6 

3080 

TOO   30   32 

3082 

99     2     0 

3082 

97  33  29 

3062 

5 

Sun 

W. 

41  57  56 

3485 

43  18  37 

3482 

44  39  21 

3480 

46     0     8 

3476 

Mars 

E. 

39     3  15 

3967 

37  38  25 

3266 

36  13  34 

3263 

34  48  41 

3263 

Pollux 

E. 

53  20  59 

3103 

51  52  53 

3103 

50  24  47 

■  SX02 

48  56  40 

3x01 

Regulus 

E. 

90  10  54 

308X 

88  42  21 

3079 

87  13  46 

3078 

85  45     9 

3075 

JUPITBR 

E. 

92  32  21 

S06Z 

91     3  24 

3060 

89  34  26 

3059 

88     5  26 

3056 

6 

Sun 

W. 

52  45     7 

34S4 

54     6  22 

3449 

55  27  43 

3444 

56  49  10 

3438 

Venus 

W. 

23     7     6 

3073 

24  35  48 

3067 

26     4  38 

27  33  37 

3052 

Mars 

E. 

27  43  34 

3847 

26  x8  21 

3244 

24  53     4 

3239 

23  27  41 

3235 

Pollux 

E. 

41  35  46 

3095 

40     7  30 

3092 

38  39  II 

3091 

37  10  50 

3089 

Regulus 

E. 

78  21  17 

3060 

76  52  19 

30S6 

75  23  16 

3032 

73  54     7 

3047 

Jupiter 

E. 

80  39  41 

304a 

79  10  20 

3039 

77  40  55 

3034 

76  11  24 

3030 

7 

Sun 

W. 

63  38  12 

3403 

65     0  25 

3394 

66  22  48 

3386 

67  45  21 

3376 

Venus 

W. 

35     I     0 

3009 

36  31     I 

3001 

38     I   13 

2991 

39  31  37 

298X 

Pollux 

E. 

29  48  31 

SO81 

28  19  58 

3080 

26  51  24 

3080 

25  22  50 

308a 

Regulus 

E. 

66  26  42 

30x7 

64  56  50 

S009 

63  26  48 

3001 

61  56  37 

2993 

Jupiter 

E. 

68  42  15 

3000 

67  12     2 

2993 

65  41  41 

2985 

64  II   10 

2977 

8 

Sun 

W. 

74  40  55 

3324 

76     4  39 

3312 

77  28  37 

3300 

78  52  49 

3288 

Venus 

W. 

47     7     I- 

99H 

48  38  50 

29IZ 

50  10  55 

2898 

51  43  16 

2684 

Regulus 

E. 

54  22  59 

2946 

52  51  39 

2936 

51  20     6 

2925 

49  48  19 

2913 

Jupiter 

E. 

56  35  57 

2932 

55     4  19 

2922 

53  32  28 

29x2 

52     0  24 

2901 

9 

Sun 

W. 

85  57  39 

3218 

87  23  27 

3202 

88  49  34 

3187 

90  15  59 

3172 

Venus 

W. 

59  29  31 

28x2 

61     3  43 

2797 

62  38  15 

2781 

64  13     8 

2764 

Aldebaran 

W. 

38  43     5 

30x6 

40   12   58 

2991 

41  43  22 

2968 

43  14  15 

«944 

Regulus 

E. 

42     5  37 

2852 

40  32  16 

2838 

38  58  37 

2824 

37  24  40 

2809 

Jupiter 

E. 

44  16  23 

2840 

42  42  47 

2828 

41     8  55 

28x4 

39  34  45 

2800 

Spica 

E. 

96     9     3 

2852 

94  35  42 

2837 

93     2     2 

2823 

91  28     4 

2808 

zo 

Sun 

W. 

97  32  56 

3087 

99     I  22 

3069 

100  30  10 

3050 

loi  59  21 

3032 

Venus 

W. 

72  13     7 

2678 

73  50  17 

2660 

75  27  51 

2641 

77     5  50 

2622 

Aldebaran 

W. 

50  55  52 

2835 

52  29  35 

2813 

54     3  46 

2792 

55  38  25 

2771 

Regulus 

E. 

29  30    9 

2735 

27  54  15 

2719 

26  18     0 

2703 

24  41  24 

2688 

Jupiter 

E. 

31  39  23 

2730 

30     3  23 

2715 

28  27     3 

2701 

26  50  24 

2686 

Spica 

E. 

83  33  15 

2730 

81  57  15 

2713 

80  20  52 

2696 

78  44     7 

2679 

IX 

Sun 

W. 

109  31     2 

2936 

III     2  35 

•917 

112  34  32 

2898 

114     6  54 

•877 

Venus 

W. 

85  22  17 

2525 

87     2  55 

2505 

88  44     I 

2485 

90  25  35 

2465 

Aldebaran 

W. 

63  38  31 

2666 

65  15  56 

2646 

66  53  48 

2623 

68  32     9 

2605 

Spica 

E. 

70  34  29 

2590 

68  55  20 

2572 

67   15  46 

2553 

65  35  46 

2534 

Saturn 

E. 

108     0  26 

2604 

106  21  37 

«585 

104  42  21 

2566 

103     2  39 

a547 

70 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 
of 

Diff. 

Illh. 

P.L. 
of 

Diff.    , 

Vlh. 

P.L. 
of 

Dlff. 

I». 

P.L. 
of 

*          t         n 

0          r         H 

D        w        m 

9             ■             H 

12 

Sun 

W. 

"5  39  42 

2858 

117  12  55 

2838 

1x8  46  34 

«8x8 

120  20  39 

•798 

Aldebaran 

W. 

70  10  57 

2584 

71  50  14 

•564 

73  29  58 

«543 

75  10  II 

•s^ 

Mars 

w. 

38     3  20 

2679 

39  40  28 

S6G0 

41  18     2 

8640 

42  56    3 

flfiao 

Pollux 

w. 

27  35  27 

asBo 

29  14  49 

8553 

30  54  48 

2518 

32  35  22 

3504 

Spica 

E. 

63  55  20 

S516 

62  14  29 

a497 

60  33  II 

«478 

58  51  27 

<459 

Saturn 

E. 

loi  22  31 

•327 

99  41  56 

3508 

98     0  54 

8489 

96  19  25 

3470 

Antares 

E. 

X09  43  56 

25x0 

108     2  56 

3490 

106  21  29 

*47a 

104  39  36 

1453 

13 

Aldebaran 

W. 

83  38  II 

•435 

85  21   10 

2406 

87     4  36 

1387 

88  48  29 

3368 

Mars 

W. 

51  12  53 

t5« 

52  53  36 

25^ 

54  34  46 

2481 

56  16  23 

M^ 

Pollux 

W. 

41     6  18 

^93 

42  50     3 

a37!» 

44  34   18 

333a 

46    19       2 

2331 

Spica 

E. 

50  .16     8 

:q66 

48  31   45 

1348 

46  46   55 

mo 

45     I  39 

%%i% 

Saturn 

E- 

87  45  14 

aa75 

86     I     3 

«556 

84   16  25 

ai3S 

82  31  21 

1320 

Antares 

E, 

0     3  25 

1357 

94  18  49 

^35 

92  33  47 

a32i 

90  48  18 

^oa 

H 

Mars 

W. 

H  51    4 

237i 

!    66  35  18 

2356 

68  T9  56 

»339 

70     4  59 

■321 

Pollux 

W. 

55     9  53 

2757 

56  57  25 

«ii9 

58  45  24 

60  33  48 

flie6 

Regiilus 

W. 

18     7  38 

aaji 

19  55     3 

aais 

21  43     8 

3196 

23  31  41 

3179 

Saturn 

E< 

73  m  32 

2933 

71  51  56 

sai& 

70     3  56 

2*)3 

68  15  33 

3lflB 

Antares 

E. 

81  54  14 

1314 

80     6     7 

aigfl 

73  17  36 

aiSi 

76  28  40 

3166 

^5 

Mars 

W. 

78  55  56 

«148 

80  43   12 

3335 

82  30  47 

3*55 

84  18  41 

aaia 

Pollux 

W- 

6g  41  45 

am 

71  32  28 

ao^g 

73  23  30 

aoe€ 

75  14  51 

ao73 

Regulus 

w. 

32  40  45 

aroi 

34  31  43 

aoSr 

36  33     2 

2075 

38   14  40 

w6^ 

Jupiter 

w. 

30  50  IS 

%m 

32  41     9 

aoSS 

34  32  26 

1075 

36  24     4 

2fl6j 

Satueh 

E, 

59     8  20 

aia* 

57   17  57 

2113 

55  27  17 

2101 

53  3^  21 

ao94 

Antares 

E. 

67  iS  16 

•°9* 

65  27     7 

floSi 

63  35  38 

aa€S 

61  43  50 

«.» 

t6 

Mars 

W, 

93  22  19 

3161 

95  II  45 

«t53 

97     I  23 

1147 

98  51  II 

TMT 

Pollux 

w. 

84  35  51 

amj 

86  28  46 

aoi7 

88  31  53 

2Gtl 

90  15  10 

aoo5 

Regulus 

w. 

47  37  10 

flOIJ 

45  30  24 

aoof] 

51   n  49 

1998 

53   r7  26 

1993 

Jupiter 

w. 

45  46  43 

toio 

47  40     I 

3003 

49  33  31 

1996 

51  27  12 

i§89 

Antares 

E- 

52  20  43 

Kwa 

50  27  23 

aooi 

48  33  51 

19W 

46  40     8 

19^9 

a  Aqnil» 

E. 

104  50  58 

.689 

103   14     4 

2072 

101  36  47 

2656 

99  59     8 

iA43 

17 

PoUux 

W. 

99  43  32 

1987 

lOT  37  26 

1986 

T03    3J    2Z 

1985 

105  ^5  iS 

19B7 

Regulus 

W. 

62  47  29 

W4 

64  41  45 

1972 

66  36     3 

1972 

68  30  22 

1972 

Jupiter 

W, 

60  57  41 

1970 

62  52     2 

1968 

64  46  26 

rpea 

66  40  51 

t968 

Antares 

E- 

37     9  41 

1970 

35  IS  20 

J97d 

33  20  58 

1969 

3t  26  35 

1970 

a  Aqnilac 

E, 

9X  47  11 

afic^ 

90     8  23 

afej 

88  29  32 

«604 

86  50  42 

i6c7 

ifl 

Regulus 

W, 

78     I  24 

1986 

79  55  21 

1990 

81  49  n 

1996 

63  42  52 

300« 

JUPITBR 

w. 

76  1%  33 

19B2 

78     6  25 

1987 

80     0  20 

ns3 

81   54     6 

IQ09 

Spica 

w. 

24     3  32 

aqio 

25  5^  50 

20T1 

27  50     7 

«J4 

29  43  20 

«j8 

a  Aqnilx 

E. 

78    38    22 

2651 

77     0  36 

2566 

75  «3   to 

26B3 

73  46     7 

11703 

Fomalhaut 

E. 

103     3     8 

235+ 

TOI     18    27 

3355 

99  33  47 

3356 

97  49     9 

2359 

ig 

Regulus 

W, 

93     8  25 

2044 

95     ^  50 

^^\ 

96  52  59 

2066 

98  44  51 

3077 

Jupiter 

w. 

91  20     3 

mil 

93   12  11 

203^ 

95     4  46 

2063 

96  56  42 

*°74 

Spica 

w. 

39    7  n 

2053 

40  59  24 

2063 

42  51  20 

2073 

44  43     0 

30S4 

a  Aquilae 

E, 

65  4S  33 

2339 

64  14  56 

^87* 

62  42     6 

3915 

61   10     6 

■938 

Fomalhaut 

E. 

89     7  49 

fl3g« 

87  24     9 

M^ 

85  40  45 

H^t 

83  57  40 

»434 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Name  and  Diraedon 

Midnight 

P.L. 

of 

XVb. 

P.L. 
of 

XVIII»». 

P.L. 
of 

XXIh. 

P.L. 
of 

^ 

of  Object 

DifL 

Dift. 

DiC 

Diflf. 

0         t         m 

•          r          w 

•         1         m 

e         #        » 

12 

Sun 

W. 

121  55     9 

«778 

123     30        6 

■759 

125    5  28 

1739 

126    41     16 

8719 

Aldebaran 

W. 

76  50  51 

8503 

78     32        0 

t4B4 

80  13  36 

MH 

81  55  40 

•443 

Mars 

W. 

44  34  31 

a6oo 

46     13     26 

8S80 

47  52  48 

256X 

49  32  37 

«54X 

PoUux 

W. 

34  x6  «9 

Mi 

35  58    9 

■458 

37  40  21 

2436 

39  23     4 

t4X5 

Spica 

E. 

57    9  16 

a44x 

55  26  39 

8488 

53  43  35 

2403 

52    0     5 

•384 

Saturn 

E. 

94  37  29 

*450 

92  55     6 

«43i 

91  12  16 

24x2 

89  28  59 

«39S 

Antares 

E. 

Z02  57  16 

0433 

loi  14  29 

*4X5 

99  31  15 

«396 

97  47  34 

•376 

13 

Aldebaran 

W. 

90  32  49 

«350 

92  17  35 

S333 

94     2  46 

83x5 

95  48  23 

8899 

Mars 

W. 

57  58  27 

a445 

59  40  57 

>4a6 

61  23  54 

8409 

63     7  16 

2391 

PoUoz 

W. 

48    4  16 

t3ia 

49  49  58 

8898 

51  36    9 

2274 

53  22  47 

8855 

Spica 

E. 

43  15  57 

«95 

41  29  50 

8877 

39  43  17 

2361 

37  56  20 

•844 

Saturn 

E. 

80  45  50 

«30S 

78  59  53 

S885 

77  13  31 

8868 

75  26  44 

•851 

Antares 

E. 

89    2  22 

tfB« 

87  15  59 

8866 

85  29  10 

•849 

83  41  55 

t83X 

14 

Mars 

W. 

71  50  25 

•307 

73  36  15 

8891 

75  22  27 

8877 

77    9     I 

8868 

PoUux 

W. 

62   22   36 

«70 

64  II  49 

8x55 

66     I  25 

2x39 

67  51  24 

8X25 

Regulns 

W. 

25   20   40 

8i6a 

27  10     5 

8I45 

28  59  55 

8x30 

30  50    9 

8XX5 

Saturn 

E. 

66  26  47 

8X74 

64  37  40 

8X6X 

62  48  13 

8x47 

60  58  26 

2x35 

Antares 

E. 

74  39  21 

8150 

72  49  38 

szss 

70  59  32 

8X8X 

69    9     5 

8X07 

15 

Mars 

W. 

86    6  53 

8199 

87  55  22 

8X89 

89  44    6 

2X79 

91  33     5 

8x69 

PoUox 

W. 

77    6  31 

8068 

78  58  28 

8052 

80  50  41 

8Q42 

82  43     9 

2033 

Regulus 

W. 

40    6  37 

8051 

41  58  52 

8Q4X 

43  51  23 

803X 

45  44     9 

202X 

Jupiter 

W. 

38  16     I 

8QS0 

40    8  17 

8039 

42     0  50 

2M9 

43  53  39 

20x9 

Saturn 

E. 

51  45  12 

8085 

49  53  50 

8078 

48     2  17 

207a 

46  10  35 

2067 

Antares 

E, 

59  51  45 

8O46 

57  59  23 

2035 

56     6  44 

2026 

54  13  50 

8OI7 

16 

Mars 

W. 

100  41     8 

8Z36 

Z02   31    13 

8X3X 

104  21  25 

8X87 

106  II  43 

8X84 

PoUnx 

W. 

92    8  37 

8000 

94    2  12 

1996 

95  55  53 

X992 

97  49  40 

X989 

Regulus 

w. 

55  "  12 

1987 

57     5    7 

X983 

58  59     9 

1979 

60  53  17 

X976 

Jupiter 

w. 

53  21     3 

1984 

55  15     3 

X979 

57     9  10 

1975 

59     3  23 

X97a 

Antares 

E. 

44  46  17 

X984 

42  52  18 

X979 

40  58  II 

X975 

39     3  58 

X973 

aAqnilsB 

E. 

98  21  II 

8QSX 

96  42  58 

S68I 

95    4  31 

8613 

93  25  54 

•609 

17 

Pollux 

W. 

107  19  13 

X988 

109  13     6 

X99X 

I"     6  55 

X994 

113    0  39 

1998 

Regulus 

W. 

70  24  40 

Z974 

72  18  56 

X975 

74  13  10 

X977 

76     7  20 

X98X 

Jupiter 

W. 

68  35  15 

1969 

70  29  38 

X972 

72  23  57 

X974 

74  18  12 

1977 

Antares 

E. 

29  32  13 

1970 

27  37  52 

X973 

25  43  35 

X975 

23  49  22 

X979 

aAquilflB 

E. 

85  II  56 

afixz 

83  33  16 

86x8 

81  54  45 

86s6 

80  16  26 

8Q38 

18 

Regulus 

W. 

85  36  23 

8009 

87  29  43 

80X7 

89   22   50 

8025 

91  15  45 

•035 

Jupiter 

W. 

83  47  42 

8006 

85  41     7 

80X4 

87  34  19 

3023 

89  27  18 

8038 

Spica 

W. 

31  36  26 

8033 

33  29  24 

8030 

35  22  12 

8037 

37  14  49 

8045 

aAquila 

E. 

72     9  31 

8725 

70  33  24 

2730 

68  57  50 

2777 

67  22  52 

2807 

Fomalhant 

E. 

96    4  35 

a36« 

94  20     9 

2370 

92  35  51 

2378 

90  51  44 

2386 

19 

Regulus 

W. 

100  36  26 

8089 

102  27  42 

8X08 

104  18  38 

2XX5 

106     9  14 

2138 

Jupiter 

W. 

98  48  21 

8086 

100  39  41 

2099 

102  30  41 

21x3 

104  21  21 

2X26 

Spica 

W. 

46  34  24 

8096 

48  25  30 

2x07 

50  16  18 

8X80 

52     6  46 

2x33 

aAquils 

E. 

59  39     0 

3004 

58    8  52 

SO53 

56  39  47 

3109 

55  "  48 

3X68 

Fomalhant 

E. 

82  14  54 

8450 

80  32  30 

8466 

78  50  29 

^484 

77    8  53 

•303 

72 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

1* 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diflf. 

Illh. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 
Diff. 

IXh. 

P.L. 

of 
DiflE. 

•         t         m 

0           t          n 

0          r         n 

•       #       i» 

20 

Jupiter 
Spica 
a  Aquilae 
Fomalhaat 
a  Pegasi 

W. 
W. 
E. 
E. 
E. 

io6  II  40 
53  56  55 
53  45     I 
75  27  44 
96  40  59 

3x41 

3233 
2523 
2315 

108     I  37 
55  46  43 
52  19  31 
73  47     3 
94  55  22 

2155 

2l6l 

3303 
2544 
2328 

109     51     13 

57  36     9 
50  55  23 
72     6  51 
93  10     4 

2170 
2175 
3379 
2567 
2342 

III   40   26 

59  25  14 
49  32  43 
70  27  II 
91  25     6 

ai84 
8x90 
3463 
259*  1 
«357 

21 

Spica 

Saturn 

Antares 

Fomalhaut 

a  Pegasi 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

68  24  58 
32     I  53 
22  33  14 
62  17  45 
82  45  55 
120  39  21 

9268 
2358 
«a63 
a735 
2441 
2593 

70  II  44 
33  46  28 
24  20     8 
60  41  51 
81     3  18 
119     0  16 

2285 

2364 
2279 
2767 
2458 
2610 

71  58     6 

35  30  54 
26     6  38 
59     6  40 
79  21     6 
"7  21  35 

«3oi 
2372 
2296 
2802 
2477 
2627 

73  44     4 
37  15     9 
27  52  43 
57  32  15 
77  39  21 
115  43  17 

9318 
S3B2 
2313 
2840 
«496 
2644 

22 

Spica 

Saturn 

Antares 

Fomalhaut 

a  Pegasi 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

82  27  45 
45  52  34 
36  37     I 
49  53     6 
69  17  30 
107  37  45 

2403 
2441 
2398 
3063 
a6oo 
2735 

84  II  16 

47  35  10 
38  20  39 

48  24  10 

67  38  35 
106     I  51 

2420 

2455 
2415 

3zx6 
9622 
2753 

85  54  22 
49  17  26 
40     3  52 
46  56  20 
66     0  10 
104  26  21 

2437 
2469 
2432 
3173 
2645 
2771 

87  37     4 
50  59  23 
41  46  41 
45  29  39 
64  22  16 
102  51  15 

S4S5 
4483 
3450 
3«3« 
S668 
3768 

23 

Spica 
Saturn 
Antares 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 
E. 

96     4  34 
59  24     4 
50  14  45 
56  20  46 

95     I  37 

2538 
2556 
2533 
2793 
2879 

97  44  54 
61     3  59 
51  55  12 
54  46     9 
93  28  51 

2554 
2572 
2550 
2821 
2897 

99  24  52 
62  43  33 
53  35  16 
53  12     8 
91  56  28 

2571 
2586 
2566 
2849 
2914 

loi     4  27 
64  22  47 
55  14  58 
51  38  44 
90  24  27 

a587 
9G0X 

3382 
3878 
9931 

24 

Spica 
Saturn 
Antares 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 
E. 

109  i6  58 

72  33  55 
63  28     5 
44     I  36 
82  49  42 

2664 
2674 
2659 
3047 
SO15 

no  54  26 
74  II  10 

65     5  40 
4a  32  21 
81  19  48 

2680 
2687 
2673 
3086 
3030 

112  31  33 
75  48     7 
66  42  56 

41     3  54 
79  50  13 

2694 
2701 
2688 
3x28 
3047 

114     8  21 

77  24  45 
68  19  52 
39  36  18 

78  20  58 

3708 
3716 
37Q3 

3173 
3062 

25 

Saturn 
Antares 
Sun 

W. 
W. 
E. 

85  23  27 
76  19  53 
70  59  22 

2781 
2769 
3136 

86  58  20 
77  55     I 
69  31  56 

2792 
2782 
3150 

88  32  58 
79  29  53 
68     4  47 

2805 
2794 
3163 

90     7  20 
81     4  29 
66  37  54 

88x6 
•806 
3177 

26 

Saturn 
Antares 
a  Aquilae 
Sun 

W. 
W. 
W. 

E. 

97  55  26 
88  53  43 
44  II   II 
59  27  22 

2872 
286X 
4408 
3240 

99   28   21 
90   26    52 

45  16  25 
58     2     0 

2883 
2872 
4335 
3251 

loi     I     2 

91  59  47 
46  22  45 
56  36  51 

2893 
288X 
4270 
3262 

102  33  30 
93  32  30 
47  30     5 
55  II  55 

9903 

3891 
43X2 
3974 

27 

Antares 
a  Aquilae 
Sun 

W. 
W. 
E. 

loi   13     8 
53  18  58 
48  10  30 

2935 
3995 
3326 

102  44  43 
54  30  43 
46  46  49 

2942 
3961 
3337 

104  16     9 
55  43     I 
45  23  20 

2950 
3932 
3346 

105  47  25 
56  55  48 
44     0     2 

99S8 
3907 
3357 

28 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

63     5  38 
37  53  34 
37     6  19 

3807 
4062 
3403 

64  20  33 
39     4  13 
35  44     6 

3792 
4001 
3414 

65  35  44 
40  15  52 
34  22     5 

3778 
3945 
3423 

66  51     9 
41  28  26 
33     0  14 

3767 
3896 

3433 

29 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

73  10  58 
47  42  16 
26  13  58 

3722 
3715 
3490 

74  27  22 
48  58  47 
24  53  23 

3716 
3689 
3504 

75  43  52 
50  15  46 
23  33     3 

3710 
3664 
3520 

77     0  28 
51  33  II 
22  13     I 

3707 
3643 

3538 

f 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^A 

P.L. 

P.L. 

P.L. 

P.L. 

"Sg 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

S" 

of  Object 

Diflf. 

Diff. 

Diff. 

Diff. 

0      f     tf 

•         »         «r 

0                »               M 

e         •         m 

20 

Jupiter 

W. 

113  29   17 

2900 

115  17  44 

22X6 

117     5  47 

2233 

118  53  26 

8249 

Spica 

W. 

6i   13  57 

aaos 

63     2  17 

3220 

64  50  14 

2236 

66  37  48 

3232 

a  Aquilae 

E. 

48  II  37 

3554 

46  52  12 

365a 

45  34  34 

3761 

44  18  51 

3881 

Fomalhaut 

E. 

68  48     5 

a6i7 

67     9  33 

2644 

65  31  38 

2672 

63  54  21 

2703 

a  Pegasi 

E. 

89  40  30 

2373 

87  56  16 

8389 

86  12  25 

2405 

84  28  58 

24te 

21 

Spica 

W. 

75  29  37 

2335 

77  14  46 

235a 

78  59  30 

2368 

80  43  50 

2386 

Saturn 

W. 

38  59  10 

a39X 

40  42  57 

2403 

42  26  27 

2415 

44     9  40 

2429 

Antares 

W. 

29  38  24 

2330 

31  23  40 

2346 

33     8  32 

2364 

34  52  59 

238X 

Fomalhaut 

E. 

55  58  39 

aB79 

54  25  53 

2921 

52  54     I 

2965 

51  23     4 

30x2 

a  Pegasi 

E. 

75  58     2 

25x6 

74  17  II 

a537 

72  36  49 

2557 

70  56  55 

2578 

Sun 

E. 

114     5  22 

2662 

112  27  51 

268X 

no  50  45 

2698 

109  14    3 

37x6 

22 

Spica 

W. 

89  19  21 

M72 

91     I   14 

2488 

92  42  44 

2504 

94  23  51 

2322 

Saturn 

W. - 

52  41     0 

«497 

54  22  17 

2512 

56     3  13 

2527 

57  43  49 

2542 

Antares 

W. 

43  29     5 

2467 

45  II     5 

2483 

46  52  42 

2500 

48  33  55 

2317 

Fomalhaut 

E. 

44     4  12 

3303 

42  40     4 

3376 

41   17  20 

3455 

39  56     6 

3542 

a  Pegasi 

E. 

62  44  53 

2692 

61     8     2 

27x6 

59  31  43 

2741 

57  55  58 

2766 

Sun 

E. 

loi   16  32 

99  42  13 

2825 

98     8  18 

2843 

96  34  46 

286X 

23 

Spica 

W. 

102  43  40 

2603 

104   22   31 

2618 

106     I     I 

2634 

107  39  10 

2649 

Saturn 

W. 

66     I  40 

2616 

67  40    13 

2630 

69  18  27 

2645 

70  56  21 

2660 

Antares 

W. 

56  54  18 

2598 

58  33  16 

26x3 

60  II  53 

2629 

61  50    9 

2«43 

a  Pegasi 

E. 

50     5  57 

2909 

48  33  49 

2941 

47     2  22 

2974 

45  31  37 

3009 

Sun 

E. 

88  52  47 

2948 

87  21   29 

2965 

85  50  33 

298X 

84  19  57 

2998 

34 

Spica 

W. 

115  44  50 

2722 

117  21     0 

2736 

118  56  52 

2750 

120  32  26 

27<J3 

Saturn 

W. 

79     I     4 

2729 

80  37     6 

2742 

82  12  50 

2755 

83  48  17 

270B 

Antares 

W. 

69  56  28 

2716 

71  32  46 

2730 

73     8  46 

2744 

74  44  28 

2756 

a  Pegasi 

E. 

38     9  36 

3221 

36  43  52 

3276 

35  19  12 

3333 

33  55  39 

3399 

Sun 

E. 

76  52     2 

3078 

75  23  25 

3092 

73  55     6 

3107 

72  27     5 

3122 

25 

Saturn 

W. 

91  41  27 

2828 

93   15  18 

2839 

94  48  55 

285X 

96  22  17 

286X 

Antares 

W. 

82  38  49 

2818 

84  12  54 

2828 

85  46  45 

2840 

87  20  21 

285X 

Sun 

E. 

65  II   17 

3190 

63  44  56 

3203 

62  18  50 

3215 

60  52  59 

3227 

26 

Saturn 

W. 

104     5  46 

2912 

105  37  49 

2921 

107     9  41 

2931 

108  41  21 

2940 

Antares 

W. 

95     5     0 

2900 

96  37   19 

2909 

98     9  26 

2918 

99  41  22 

2926 

a  Aquilae 

W. 

48  38  20 

4160 

49  47  24 

4111 

50  57  15 

4068 

52     7  48 

4030 

Sun 

E. 

53  47  13 

3085 

52  22  44 

3295 

50  58  27 

3306 

49  34  23 

3316 

27 

Antares 

W. 

107  18  31 

^64 

108  49  29 

2971 

no  20  18 

2977 

III  50  59 

2984 

a  Aquilie 

W. 

58     9     I 

3882 

59  22  39 

3860 

60  36  39 

5841 

61  50  59 

3822 

Sun 

E. 

42  36  56 

3366 

41   14     I 

3375 

39  51   16 

5385 

38  28  42 

3394 

28 

a  Aquilae 

W. 

68     6  46 

3755 

69  22  35 

3746 

70  38  34 

3737 

71  54  42 

3729 

Fomalhaut 

W. 

42  41   50 

3852 

43  55  59 

3812 

45  10  49 

3776 

46  26  16 

3745 

Sun 

E. 

31  38  35 

3443 

30  17     7 

3454 

28  55  51 

3465 

27  34  48 

3477 

29 

a  Aquilae 

W. 

78  17     8 

3702 

79  33  53 

3699 

80  50  41 

3696 

82     7  32 

3695 

Fomalhaut 

W. 

52  50  59 

3623 

54     9     8 

3605 

55  27  37 

3389 

56  46  23 

3574 

Sun 

E. 

20  53  19 

3558 

19  33  59 

3583 

18  15     6 

3611 

16  56  44 

3644 

74 


MAT,  1897. 


AT  GREENWICH  APPARENT  NOON. 


i 

« 


Sat. 

Mon. 

Tues. 
WeA 
Thur. 

Frid. 

Sat. 

SUI^. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

scri\r. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 
SUN, 
Mon. 


THE  SUN'S 


2  35  37-05 
2  39  26.69 
2  43  16.88 

a  47  7.62 
2  50  58.91 
2  54  5075 

2  58  43-15 

3  2  36.09 
3  6  29.60 

3  10  23.66 
3  14  18.28 
3  18  13-45 

3  22   9.20 

3  26  5.49 
3  30  2.36 

3  33  59-78 
3  37  57.78 
3  41  56.34 

3  45  55-45 
3  49  55.13 
3  53  55.37 

3  57  56.16 

4  I  57-49 
4  5  59.35 

4  10  1-74 
4  14  465 
4  18  8.05 

4  22  11.94 

4  26  16.29 

4  30  21.10 

4  34  26.34 


Die  for 
1  Hour. 


9.557 
9.580 
9.603 

9.626 
9.649 
9.672 

9.695 
9.718 
9.741 

9.764 
9.787 
9.810 

9.834 

9.857 
9.881 

9.904 
9.928 
9.951 

9-975 

9.998 

X0.021 

XO.044 
X0.067 
Z0.089 

Z0.Z10 
ZO.131 
10. 152 

XO.172 
10. 191 
10.209 
ZO.227 


Tues.     32      4  38  31.98    10.243  N.22    8    0.2    -i-T(>.jQ 


Apparent 
DcctiDBtiDii. 


N.15  14  30.6 

15  32  24  3 

15  50    ^6 

16  7  25.1 
16  2431.5 
16  41  21.5 

16  57  54-8 

17  14  lUl 
17  30  lO.I 

17  45  51  5 

18  1  15.0 
18  16  20.4 

18  31    7.3 

18  45  35.6 

18  59  44.9 

19  ^3  350 
1927    5.7 

19  40  16,7 

1953    7-7 

20  5  384 
20  17  4S7 

20  29  38.2 
20  41    6,8 

20  52  14.T 

21  2  59.9 

21  13  24.0 
21   23  26.2 

21  33  6.2 
21    42  23.8 

21  51  iS.S 
21  59  51.0 


Diff.  for 
I  Hour. 


+45.05 
44.42 
4577 

+43-11 

4^'43 
4T.74 

+41.03 
40.31 
39-59 

+38.85 
3S.10 

37-34 

+3f>.57 
35-79 
34-99 

+34  r8 
33*37 
32-54 

+31.70 
30.85 
30.00 

+2913 
2S.35 
37-3S 

+36. 4S 

24.63 

+23.70 
22.76 
21.82 
20.S7 


5  54-" 

5  53^88 
5  5365 


5342 
53-20 

52.98 

52,76 
5^55 
5234 

52.14 

51-93 
5173 

51-53 
51-3+ 
51-14 

5095 
5076 

50.57 


5  5038 

5  50.20 

5  5001 

5  49.83 

5  49.66 

5  49-49 

5  49'32 

5  49-15 

5  48-99 

5  48.84 

5  4869 

5  +8.54 

5  48.4*^ 


Sidero&i 

Tima  of 

Somi- 

diamcter 
Passing 

Meridian, 


66,10 

66.18 
66.26 

66.35 

66.43 
66.51 

66.59 
66.67 
66.75 

66.84 
66.92 
67.00 

67,08 
67.16 
67.24 

67.32 
67.40 
67.48 

67,56 
67.64 
67.72 

67,79 

67,86 
67*93 

68.00 
68,07 
68.14 

68.20 
68.26 

68. 32 
68-38 


5  48.27    68.43       ^  22.50 


EquadcHi  of 

Timo, 

to  be 

Subtracted 

from 

Apparem 

Time. 


3  406 
3  10.95 
3  J 7-30 

3  23.10 
3  28.35 
3  53.06 


37.21 
40.  So 
43-85 

46-34 
48.27 
49.64 

50.46 
50.72 
50-41 


3  49.54 
3  48.11 

3  46.12 

3  43-56 
3  40  45 
3  36.78 

3  3^56 
3  27.80 
3  22.50 

3  1669 
3  10.36 
3     353 

2  56.22 

2  48.45 

2  40.22 

2  31.56 


I>i&  for 
1  Hour. 


0.299 

0-276 
0.253 

0.230 

0.207 
0.184 

o.t6i 
0.138 
0.1 15 

0.092 

o.o6g 
0.04G 

0.022 
o.ooi 
0.0^4 

0,047 
0.071 
0.095 

0.118 
0.141 
0.164 

0.1S7 
0.210 
0.232 

0.253 
0.274 
0.294 

0.314 
0.3J3 

0.351 
0.3^ 

0.3S6 


NoTB.->The  mean  time  of  semidiameter  passing  may  be  found  b]r  subtracting 
Tha  sign  +  prefixed  to  the  hourly  change  of  decUnaiion  indlcites  thai 


0*  tfi  from  tfas  KidfirBftl  time. 
north  decJiantioBi  ire  moreaslog. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

t 

1 

a 

1 
■s 

1 

» 

Bqnatlonoff 

Time, 

to  be 

Added  to 

Mean  Time. 

DiflLfor 
xHonr. 

Sideroal 

Time, 

or 

Right  AicensioQ 

of 

Mean  Son. 

Apparent 
Right  Aweiulon. 

DiCfor 
I  Hour. 

Appannt 

DHL  for 
xHoor. 

Sat 

SUN. 

Mon. 

I 
a 
3 

h     m       • 

«  35  37-54 
3  39  37.30 
a  43  17.41 

s 
9-558 
9.580 
9.603 

•        »          m 

N.15  14  32.9 
15  32  26.7 
15  50    5.0 

+45.06 
44.42 

43-77 

m       1 

3    4.07 
3  10.97 

3  17.31 

1 

0.299 
0.276 
0.253 

h      m       • 
2   38  41.61 
2   42   38.17 
2   46   34^72 

Tues. 
Wed. 
Thur. 

4 
5 
6 

a  47    8.16 
a  SO  59.47 
a  54  51-32 

9.626 
9.649 
9.672 

16    7  27.5 
16  24  34.0 
z6  41  24.0 

+43." 
42.43 
41.74 

3  23.12 
3  28.37 
3  33.07 

0.230 
0.207 
0.184 

2   50  31.28 

2  54  27.84 
2  58  24-39 

FriA 

Sat 

SUN. 

7 
8 

9 

a  58  43-73 
3    2  36.69 
3    6  30.30 

9.695 
9.718 

9.741 

16  57  57-3 

17  14  13.6 
17  30  12.6 

+41.03 
40.31 
39.59 

3  37.22 
3  40.81 
3  43.86 

o.i6z 
0.138 
0.IZ5 

3     2  20.95 
3     6  17.50 
3  10  14.06 

Mon. 
Tues. 
Wed. 

lO 

II 

13 

3  10  34.37 
3  14  18.90 
3  18  14.08 

9.764 
9.788 
9.8ZZ 

17  45  54-0 

18  I  17.4 
18  16  22.8 

+38.85 
38.  xo 
37.34 

3  46.34 
3  48.28 

3  49.65 

0.092 
0.069 
0.046 

3  14  Z0.62 
3  18    7.17 
3  22     3.73 

Thur. 
Frid. 
Sat 

13 
14 
15 

3  33    9.82 
3  26    6.12 
3  30    3.99 

9.834 
9.857 
9.88Z 

18  31     9.7 

18  45  37.9 
18  59  47.2 

+36.57 
35.79 
34.99 

3  50.46 
3  50.72 
3  50.41 

0.022 
0.002 
0.025 

3  26    0.28 
3  29  56.84 
3  33  53.40 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

3  34    0.42 
3  37  58-40 
3  41  5696 

9.905 
9.928 
9.952 

19  13  37.3 
19  27     7.9 
19  40  18.8 

+34.18 
33.36 
32.53 

3  49.54 
3  48.11 

3  46." 

0.048 
0.071 
0.095 

3  37  49.96 
3  41  46.51 
3  45  43.07 

Wed. 
Thur. 
Frid. 

19 

20 

31 

3  45  56.07 
3  49  55-74 
3  53  55-97 

9-975 

9.998 

X0.021 

19  53     9.7 

20  5  40.3 
20  17  50.5 

+31.70 
30.85 
29.99 

3  43.55 
3  40.44 
3  36.77 

0.118 
0.141 
0.164 

3  49  39.63 
3  53  36.18 
3  57  32.74 

Sat 

SUN. 

Mon. 

32 

23 
24 

3  57  5675 

4  I  5807 
4    5  5992 

10.044 
10.066 
10.088 

20  29  39.9 
20  41     8.4 
20  52  15.6 

+29.12 
28.24 
27.35 

3  32.55 
3  27.79 
3  22.49 

0.187 
0.210 
0.232 

4     I  29.30 
4    525.86 
4    9  22.41 

Tues. 
WeA 
Thur. 

25 
26 

27 

4  10    3.30 
4  14    5-i8 
4  18    8.57 

ZO.110 
10.131 
10.151 

21     3     1-4 
21   13  25.4 
21  23  27.5 

+26.45 

25.54 
24.62 

3  16.67 
3  10.34 
3     3.52 

0.253 
0.274 
0.295 

4  13  18.97 

4  17  15.53 
4  21  Z2.09 

FriA 
Sat. 
SUN. 
Mon. 

28 
29 
30 
31 

4   23    12.44 

4  26  16.77 

4   30   31.56 

4  34  26.77 

10.171 
10.190 
10.208 
10.226 

21   33     7.4 
21  42  24.9 
21  51   19.8 
21  59  51.9 

+23.69 
22.76 
21.82 
20.86 

2  56.21 
2  48.43 
2  40.20 
2  31.55 

0.315 
0.334 
0.352 
0.369 

4  25     8.64 
4  29    5.20 
4  33     1.76 
4  36  58.32 

Tues. 

32 

4  38  32.39 

10.242 

N.22     8     I.I 

+19.90 

2  22.49 

a386 

4  40  54-88 

Note.— The  se 

llie  si{ 

inert 

midiameter  for  meai 
{n  +  prefixed  to  the 
asiag. 

1  noon  may 
hourly  chai 

be  assumed  the  same  as  that  for 
ige  of  declination  indicates  that 

apparent  noon 
north  decUnati< 

>niar« 

Diff.  for  X  Hoar, 
+  9'.8565. 
(Table  III.) 
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in. 


AT  GREENWICH  MEAN  NOON. 

1 

s 

1 

"8 

•3 

THE  SUN'S 

• 

1 
1 

"8 

1 

TRUE  LONCITUDB. 

Dlff.for 
I  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Dlff.  for 
I  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

I 
3 

121 
122 
123 

m         t           m 

.  41  20  45.9 

42  18  56.5 

43  17    5-3 

20    17.6 
18    28.0 
16   36.7 

145.48 
145.41 

145-33 

m 
+  0.35 
0.34 
0.30 

0.0035752 
0.0036818 
0.0037867 

+44.8 

44.1 

.   43.3 

h     m         a 
21    17   48.48 

21    13   52.57 
21       9   56.66 

4 
5 
6 

124 
125 
126 

44  15  12.4 

45  13  176 

46  II  21.0 

14   43.6 
12    48.7 
10   51.9 

X45.26 
145.18 
145.10 

+  0.23 

0.14 

+  0.03 

0.0038897 
0,0039912 
0.004091 1 

+42.6 
41.9 
41.2 

21     6    0.75 

21       2      4.84 
20   58      8.93 

7 
8 

9 

127 
128 
129 

47  9  22.5 

48  7  22.2 

49  5  20.0 

8  53-3 
6  52.8 

4  50-4 

145-03 
144-95 
144.87 

—  O.IO 

0.23 
0.36 

0.0041893 
0.0042861 
0.0043814 

+40.6 
40.0 
39.5 

20   54    13.02 
20   50    17.II 
20   46   21.20 

lO 

II 

12 

130 
131 
132 

50  3  159 

51  I  10.0 

51  59    2.4 

2  46.2 

0  40.2 

58  32.4 

144.79 
144.72 
144.65 

—  0.48 
0.60 
0.69 

0.0044756 
0.0045686 
0.0046604 

+39.0 
38.5 
38.1 

20   42    25.29 
20   38    29.38 

20  34  33.47 

13 
15 

133 
134 
135 

52  56  53-0 

53  54  42.0 

54  52  29.5 

56  22.8 
54  "7 
51  59-0 

144.58 
144.51 
144.45 

-0.77 
0.81 
0.81 

0.0047514 
0.0048413 
0.0049304 

+37.7 
37.3 
36.9 

20  30  37.56 

20  26  41.64 

20   22    45.73 

i6 

17 
i8 

136 
137 
138 

55  50  15-4 

56  48    0.0 

57  45  43-3 

49  44-8 
47  29.2 
45  12.2 

144-39 
144-33 
144.28 

-0.79 
0.74 

0.67 

0.0050186 
0.0051059 
0.0051924 

+36.5 
36.2 
35.8 

20    18    49.82 
20    14   53.91 
20    10   58.00 

19 

20 
21 

139 
140 
141 

58  43  25.3 

59  41     6.1 

60  38  45.8 

42  54-1 
40  34-8 
38  14-3 

144.23 
144.18 

144.13 

—  0.56 

0-45 
0.32 

0.0052778 
0.0053622 

OX3054454 

+35.4 
34.9 
34.4 

20      7      2.09 
20      3      6.18 

19  59  10.26 

22 
23 
24 

142 

143 
144 

61  36  24.6 

62  34    2.4 

63  31  39-3 

35  53-0 
33  30.6 

31     7-3 

144.09 
144.05 
144.02 

—  0.19 

—  0.06 
+  0.06 

0.0055274 
0.0056079 
0.0056866 

+33.8 
33.2 
32.5 

19  55  14-35 
19  51   18.44 

19  47  22.53 

25 
26 
27 

145 
146 

H7 

64  29  15.2 

65  26  50.2 

66  24  24.2 

28  43.1 
26  17.9 
23  51-7 

143.98 

143-94 
143.90 

+  0.16 
0.25 
0.30 

0.0057638 
0.0058391 
0.0059124 

+31.8 
31.0 
30.1 

19  43  26.62 
19  39  30.71 
19  35  34-80 

28 
29 
30 

31 

148 
149 
150 

151 

67  21  57.4 

68  19  29.7 

69  17     I.O 

70  14  31.3 

21  24.7 
18  56.8 
16  28.0 
13  58.1 

143.86 
143.82 
143-78 
143-74 

+  0.33 
0.34 
0.31 
0.25 

0.0059835 
0.0060524 
0.0061 190 
0.0061833 

+29.2 
28.2 

27.3 
26.3 

19  31  38.88 
19  27  42.97 
19  23  47.06 
19  19  51.15 

3a 

152 

71  12     0.6 

II  27.2 

143.70 

+  0.16 

0.0062451 

+25.3 

19  15  55.24 

NOTI 

t.— Thei) 
•qa 

inmbera  in  column  X  c 
inox  o<  Jana(t7  oiiA 

iorrespond  to  tl 

le  true  equii 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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15  46  27.8 

11.090 

14 

0 

13  41.51 

i.809» 

6     7  22.0 

i3.a9a 

14 

I  42  14.81 

1.9035 

15  57  31.3 

IZ.016 

15 

0 

15  30.08 

1.8097 

6  20  38.6 

X3.96X 

15 

I  44     9.05 

1.9057 

16     8  30.9 

10.961 

i6 

0 

17  18.68 

X.81Q3 

6  33  53.3 

i3.aa9 

16 

I  46     3.49 

1.9090 

16  19  26.6 

10.895 

I? 

0 

19     732 

X.81XO 

6  47     6.1 

13.197 

17 

I  47  58.13 

X.9X33 

16  30  18.3 

X0.838 

i8 

0 

20  56.00 

.  x,8xi7 

7     0  17.0 

13.165 

18 

I  49  52.97 

1.9157 

16  41     6.0 

10.761 

19 

0 

22  44.73 

1.8x33 

7  13  25.9 

13.131 

19 

I  51  48.01 

X.9191 

16  51  49.6 

10.693 

20 

0 

24  33.50 

I. 8133 

7  26  32.7 

13.096 

20 

I  53  43.26 

1.9835 

17     2  29.1 

I0.6B4 

21 

0 

26  22.32 

I. 8143 

7  39  37-4 

X3.06X 

21 

I  55  38.71 

X.9359 

17  13     4.5 

XO.555 

22 

0 

28    II.20 

X.8X52 

7  52  40.0 

13.096 

22 

1  57  34.37 

X.9394 

17  23  35.7 

10.484 

as 

0 

30      0.14 

WEI 

X.8163 

3NESD 

N.  8     5  40.5 
AY  26. 

xa.990 

23 

X  59  30.24 

1.9319 
"RIDAY 

N.17  34    2.6 

28. 

10.413 

0 

0 

31  49.15 

1.8x74 

N.  8  18  38.8 

ia.95a 

0 

2     I  26.32 

1.9365 

N.17  44  25.2 

10.340 

I 

0 

33  38.23 

X.8186 

8  31  34.8 

11.9x4 

I 

2    3  22.62 

X.940X 

17  54  43.4 

10.368 

2 

0 

35  27.38 

X.8X98 

8  44  28.5 

xa.876 

2 

2     5  19.13 

1.9437 

18    4  57.3 

10.195 

3 

0 

37  16.60 

X.83XO 

8  57  20.0 

xa.838 

3 

2    7  15.86 

1.9473 

18  15     6.8 

IO.X3X 

4 

0 

39     5.90 

X.8324 

9  10     9.1 

ia.798 

4 

2    9  12.81 

X.95XO 

18  25  II. 8 

10.045 

5 

0 

40  .55.29 

X.&I3B 

9  22  55.8 

ia.757 

5 

2  II     9.98 

1.9547 

18  35  12.2 

9.9^'9 : 

6 

0 

42  44.76 

x.Sssa 

9  35  40.0 

xa.7x6 

6 

2  13     7.38 

1.9585 

18  45     8.1 

9.892   ' 

7 

0 

44  34.32 

x.8a68 

9  48  21.7 

13.674 

7 

2  15     5.00 

X.9633 

18  54  59.3 

9.814 

8 

0 

46  23.98 

i.8a85 

zo     I     0.9 

X3.633 

8 

2  17     2.85 

X.9660 

19    4  45.8 

9.735 

9 

0 

48  13.74 

X.830S 

10  13  37.6 

X3.590 

9 

2  19    0.92 

X.9698 

19  14  27.6 

9.657 

lO 

0 

50     3.60 

1.8319 

10  26  1 1.7 

13.546 

10 

2  20  59.22 

1.9737 

19  24    4.6 

9.577 

II 

0 

51  53.56 

1.8336 

10  38  43.1 

X3.300 

II 

2  22  57.76 

X.9776 

19  33  36.8 

9.497 

12 

0 

53  43.63 

X.8355 

10  51  11.7 

xa.454 

12 

2  24  56.53 

1.98x4 

19  43     4.2 

9.415 

13 

0 

55  33.82 

1.8374 

II     3  37.6 

ia.409 

13 

2  26  55.53 

1.9853 

19  52  26.6 

9.33a 

14 

0 

57  24.12 

1.8393 

II  16     0.8 

xa.363 

14 

2  28  54.77 

1.989a 

20     I  44.0 

9.349 

15 

0 

59  14.54 

X.84XS 

II  28  21.2 

It.  316 

15 

2  30  54.24 

1.993a 

20  10  56.5 

9.166 

i6 

I     5.08 

1.8434 

II  40  38.7 

X8.367 

16 

2  32  53.95 

1.997a 

20  20    3.9 

9.080 

17 

2  55.75 

i.8*S6 

II  52  53.3 

X3.3X8 

17 

2  34  53.90 

3.00XX 

20  29     6. 1 ' 

8.99« 

i8 

4  46.55 

r.8478 

12     5     4.9 

X3.I69 

18 

2  36    54.08 

3.0050 

20  38     3.2 

8.906 

19 

6  37.49 

X.8501 

12  17  13.6 

X3. XI9 

19 

2   38    54.50 

3.0091 

20  46  55.1 

8.83X 

20 

8  28.56 

1.8524 

12  29  19.2 

X3.068 

20 

2   40   55.17 

3.0131 

20  55  41.7 

8.733 

21 

10  19.77 

X.8548 

12  41  21.7 

X3.0I6 

21 

2   42    56.07 

3.0x70 

21     4  23.0 

8.644 

22 

12  II. 13 

1.857a 

12  53  21.1 

IX.963       22 

2  44  57.21 

3.03X0 

21  12  59.0 

8.555 

as 

14     2.63 

1.8596 

13     5  17.3 

XX.9X0     23 

2   46    58.59 

3. 0351 

21  21  29.6 

8.464 

1  24 

15  54.28 

X.8623 

N.13  17  10.3 

X1.857    24 

2   49      0.22 

a.oa93 

N.21  29  54.7 

8.S7S 

XIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.for 
I  Minute. 


IXeclination. 


I>iff.for 
iMinme. 


Honr. 


Riflit 


DULftir 
X  Minate. 


DecUnation. 


Di&for 
zlfiante. 


SATURDAY  ag. 


h 

m       B 

■ 

•        *         » 

• 

o 

2 

49     0.22 

8.099a 

N.2I  29  54.7 

«,S73 

z 

2 

51      2.09 

a.os3a 

21    38    14.3 

8.88X 

2 

2 

53    4.«o 

s.037a 

21   46   28.4 

8.X88 

3 

2 

55    6.55 

t.oixa 

21    54  36.9 

8.094 

4 

.     2 

57    9.15 

S.0433 

22      2   39.7 

7.999 

5 

2 

59  ".99 

3.0493 

22    10   36.8 

7.904 

6 

3 

I  15.07 

t.0S33 

22    18   28.2 

7.806 

7 

3 

3  i8-39 

a.0574 

22   26    13.8 

7.7" 

8 

3 

5  21.96 

a.  06x5 

22  33  53.5 

7.613 

9 

3 

7  25.77 

8.063s 

22   41    27.4 

7.5x5 

lO 

3 

9  29.82 

8.0695 

22   48    55.3 

,     7.4x5 

II 

3 

II  34." 

3.0735 

22   56    17.2 

7.316 

12 

3 

13  38.64 

8.0775 

23     3  33.2 

7*8x6 

13 

3 

15  43.41 

8.06x5 

23  10  43.1 

7.XX4 

14 

3 

17  48.42 

9.0855 

23  17  46.8 

7.01X 

15 

3 

19  53.67 

a.0894 

23  24  44.4 

6.908 

i6 

3 

21  59.15 

a. 0933 

23  31  35.8 

6.804 

I? 

3 

24    4.87 

8.0973 

23  38  20.9 

«.699 

i8 

3 

26  10.83 

a.xoi8 

23  44  59.7 

«.594 

19 

3 

28  17.02 

8.105X 

23  51  32.2 

6.487 

20 

3 

30  23.44 

8.X089 

23  57  58.2 

6.380 

21 

3  32  30.09 

a.zia8 

24    4  17.8 

6.878 

22 

3  34  36.97 

S.XX66 

24  10  30.9 

6.X64 

23 

3 

36  44.08 

8.1803 

N.24  16  37.5 

6.056 

0 

3  38  51.41 

Z 

3  40  58.97 

2 

3  43     6.75 

3 

3  45  14.75 

4 

3  47  22.97 

5 

3  49  31.40 

6 

3  51  40.05 

7 

3  53  48.91 

8 

3  55  57.98 

9 

3  58     7.26 

10 

4    0  16.74 

II 

4    2  26.42 

12 

4    4  36.31 

13 

4    6  46.39 

14 

4    8  56.66 

15 

4  II     7.12 

16 

4  13  17.77 

17 

4  15  28.60 

18 

4  17  39.62 

19 

4  19  50.81 

20 

4  22     2.17 

21 

4  24  13.71 

22 

4  26  25.42 

23 

4  28  37.29 

24 

4  30  49.31 

SUNDAY  30. 

N.24 
24 
24 
24 
24 
24 
24 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
N.26 


8.X84Z 
8.1878 

3.X3X5 
a.x3sa 

8.X388 
8.X483 
a.X4S9 
a.X494 

8.1589 

a.x5^ 
a.x597 

8. X63X 

a.  1664 
8.1696 
a.x7a8 
a.x759 
t.1790 
8.x8ax 
8.X85X 
a.x879 
8.X908 
t.X937 
a.  1965 
a.  1991 

8.80X7 


22   37.6 
28   31.0 

34  17.7 
39  57.8 
45  31. 1 
50  57.6 
17.4 

30.3 
36.2 
35.2 
27.2 
12.2 


25  50.1 
30  20.9 
34  44.6 


39  I.I 

43  10.4 

47  12.4 

51  7.1 

54  54.5 

58  34-5 

2  7.2 

5  32.5 

8  50.3 

12    0.6 


5.946 
5.834 
5.793 
5.6XX 
5.498 
5.386 
5.a7a 
5.X57 
5.04X 
4.995 
4.808 
4.69X 
4.573 
4.454 
4.335 
4.8x5 

4.094 
3.973 
S.851 

3. 798 
3. 606 
3.483 
$.359 
3.934 
S.X09 


O 

I 
2 
3 

4 
5 
6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 


MONDAY  31. 


m       s 

8 

30  49.31 

8.8017 

33     1.49 

8.8043 

35  13.82 

8.8O68 

37  26.31 

a.aon 

39  38.94 

8.8tt7 

41  51.71 

S.8X40 

44    4.62 

8.8X68 

46  17.66 

8.8x84 

48  30.83 

8.8805 

50  44.12 

8.8885 

52  57.53 

8.8845 

55  11.06 

8.8865 

57  24.71 

•.8893 

59  38.46 

8.8300 

I  52.31 

•.9317 

4    6.26 

•.933* 

6  20.30 

8.8347 

8  34»43 

8.8368 

10  48.64 

8.8375 

13     2.93 

8.8388 

15  17.30 

8.a40x 

17  31.74 

8.84X8 

19  46.25 

8.8488 

22    0.81 

9.843*  1 

N.26  12  0.6 

26  15   3.4 

26  17  58.7 

26  20  46.4 

26  23  26.5 

26  25  59.0 

26  28  23.9 

26  30  41. 1 

26  32  50.6 

26  34  52.3 
26  36  46.3 
26  38  32.5 
26  40  II.O 
26  41  41.6 
26  43  4.4 
26  44  19.4 
26  45  26.5 
26  46  25.7 
26  47  17.0 
26  48  0.4 
26  48  35.8 
26  49  3.3 
26  49  22.9 
N.26  49  34.5 


S.X09 
•.984 

8.  858 

8.738 

3.605 
8.478 

«.S5« 

8.888 
fl.093 
1.964 
1.835 
X.706 
X.576 
Z.44S 
1.3x5 
I.x84 

X.058 

o.9ax 
0.789 
0.657 
0.584 
0.399 
0.860 

+  O.X87 


TUESDAY,  JUNE  i. 
o  I     5  24  15.43  I    a.844i  jN.26  49  38.1  I  -0.007 


PHASES  OF  THE  MOON, 


d     h     m 
0     New  Moon     •     •     .     •  May       i     8  46.3 
J     First  Quarter     .....      9     9  36.7 

O     Full  Moon 16     I  54.5 

C     Last  Quarter      .....    22  21  34.4 
0     New  Moon 31     o  25.6 

d      h 

C     Apogee May        i  19.4 

C     Perigee 15  19.2 

C     Apogee .     28  22.8 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

- 

I< 

• 

P.L. 

P.L. 

P.L. 

P.  I. 

Name  and  Direction   | 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

ofObjecc 

Diflf. 

DIS. 

DifE. 

DiiL 

•     »     • 

e                   m 

•                  m 

e        *        • 

5 

Sum 

W. 

i8  23  23 

3603 

19  41  55 

3579 

21      0   52 

356X 

22    20      9 

S545 

PoUmc 

E. 

50  29    4 

3099 

49     0  53 

3098 

47  32  41 

3097 

46      4   28 

3097 

Mars 

E. 

50  34  i8 

S374 

49     9  36 

387* 

47  44  52 

3370 

46  20    5 

3268 

Regulos 

E, 

87  17  27 

3071 

85  48  42 

3070 

84  19  56 

82  51     7 

3066 

Jupiter 

£. 

89    6  33 

3083 

87  38     3 

3081 

86     9  30 

S079 

84  40  55 

3078 

4 

Sum 

W. 

29    0  19 

3488 

30  20  57 

3478 

31  41  46 

3470 

33     2  44 

S46x 

PoUqx 

E. 

38  43  15 

S095 

37  H  59 

3094 

35  46  42 

3094 

34  18  25 

S094 

Mars 

E. 

39  15  28 

3353 

37  50  22 

3250 

36  25  12 

3346 

34  59  57 

3242 

Regulus 

E. 

75  26  18 

305a 

73  57     9 

3<H8 

72  27  56 

3044 

70  58  38 

SCHX 

Jupiter 

E. 

77  17  19 

3063 

75  48  26 

3060 

74  19  28 

3057 

72  50  26 

3054 

5 

Sum 

W. 

39  49  56 

S4« 

41  II  50 

•  34M 

42  33  53 

3403 

43  56    6 

3394 

Mars 

E. 

27  52  22 

Sai7 

26  26  33 

38X1 

25    0  37 

3805 

23  34  34 

3x98 

Regulus 

E. 

63  30  50 

3017 

62    0  58 

30II 

60  30  59 

3005 

59    0  53 

3000 

Jupiter 

E. 

65  24     I 

3030 

63  54  26 

3036 

62  24  45 

3oao 

60  54  57 

30x4 

Spica 

E. 

"7  34    3 

3oao 

116    4  15 

3014 

114  34  19 

3008 

113    4  16 

3001 

6 

Sun 

W. 

50  49  40 

3330 

52  12  54 

3340 

53  36  19 

3330 

54  59  56 

33x9 

Regulus 

E. 

51  28  24 

a965 

49  57  27 

8958 

48  26  21 

8949 

46  55     4 

■94X 

Jupiter 

E. 

53  24     2 

9^1 

51  53  25 

a973 

50  22  39 

8966 

48  51  44 

•2958 

Spica 

E. 

105  31  55 

2965 

104    0  59 

«958 

102  29  53 

8950 

100  58  37 

2940 

7 

Sun 

W. 

62     I     7 

3a64 

63  26     I 

3253 

64  51     9 

3340 

66  16  31 

3286 

Regulus 

E. 

39  15  54 

3894 

37  43  28 

8884 

36  10  49 

3874 

34  37  57 

8864 

Jupiter 

E. 

41  14  26 

«9i3 

39  42  24 

2903 

38  10    9 

2894 

36  37  42 

8884 

Spica 

E. 

93  19  20 

1891 

91  46  51 

8883 

90  14    9 

3870 

88  4X  12 

2859 

8 

Sum 

W. 

73  27  19 

3158 

74  54  18 

3x43 

76  21  35 

3X29 

77  49  10 

SXI3 

Spica 

E. 

80  52  43 

•798 

79  18  13 

«785 

77  43  25 

877X 

76     8  19 

27S7 

Saturn 

E. 

116  33  58 

flBo8 

XX4  59  41 

a794 

113  25     5 

8780 

III  50  XX 

■765 

9 

Sun 

W. 

85  21  51 

S033 

86  41  23 

3015 

88  II  17 

2998 

89  41  32 

2981 

Pollux 

W. 

23  31  33 

a78a 

25     6  24 

«755 

26  41  51 

8739 

28  17  52 

2704 

Mars 

W. 

19  25  23 

0869 

20  58  22 

8853 

22  31  42 

2835 

24    5  24 

.    s8i8 

Spica 

E. 

68     8  10 

•684 

66  31     9 

8G69 

64  53  47 

2653 

63  16    4 

8638 

Saturn 

E. 

103  50  42 

8689 

102  13  47 

100  36  30 

2657 

98  58  52 

8640 

Antares 

E. 

113  56  24 

8678 

112  19  15 

8663 

no  41  45 

8646 

109    3  53 

263X 

lO 

Sun 

W. 

97  18  21 

8891 

98  50  52 

8878 

100  23  47 

2854 

loi  57     5 

2B35 

Pollux 

W. 

36  25  44 

aS95 

38     4  46 

9574 

39  44  17 

2553 

41  24  16 

•S3S 

Mars 

W. 

31  59  29 

8731 

33  35  28 

27x3 

35  II  50 

.   2695 

36  48  36 

2677 

Spica 

E. 

55     I  59 

a555 

53  22     2 

2538 

51  41  41 

8530 

50    0  56 

25o« 

Saturn 

E. 

90  45    2 

8556 

89     5     6 

2539 

87  24  47 

8583 

85  44    4 

2504 

Antares 

E. 

100  49     X 

8547 

99     8  53 

8530 

97   28    2X 

85X3 

95  47  25 

2494 

XI 

Sun 

W. 

109  49  46 

8740 

III  25  33 

8781 

113     I  45 

S^» 

114  38  22 

2684 

Pollux 

W. 

49  51   10 

4435 

51  33  55 

2415 

53  17     8 

2396 

55    0  48 

2377 

Mars 

W. 

44  58  40 

8584 

46  37  57 

2566 

48  17  39 

■547 

49  57  47 

2529 

Spica 

E. 

41  31  13 

2417 

39  48     3 

2401 

38     4  29 

2383 

36  20  30 

^^ 

Saturn 

E. 

77  14  23 

84x7 

75  31  13 

2400 

73  47  38 

2383 

72     3  39 

«S66 

• 

Antares 

E. 

87  x6  31 

8409 

85  33     4 

8388 

83  49  12 

8370 

82    4  54 

2352 

xrv. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

Nuna  and  Directioo 

Midnight 

P.L. 

of 

XVb. 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXJh. 

P.L. 
of 

S" 

of  Object 

DHL 

diflf. 

Diif. 

DiiL 

•        f        m 

•       »       » 

«         f         n 

•      *      • 

3 

Sun 

W. 

23  39  43 

S53I 

24  59  33 

3519 

26  X9  36 

3307 

27  39  52 

34«7 

PoUnz 

E. 

44  36  15 

3096 

43     8     I 

3C96 

41  39  46 

3C96 

40  II  31 

309s 

Mars 

E. 

44  55  16 

3a65 

43  30  24 

d^ 

42     5  29 

3359 

40  40  30 

3237 

Regnlus 

£. 

81    22    16 

306« 

79  53  22 

3060 

78  24  24 

3Q58 

76  55  23 

3055 

JUPITBR 

E. 

83    X2    18 

S075 

81  43  38 

3073 

80  X4  55 

3070 

78  46    9 

30^ 

4 

Sun 

W. 

34  23  5a 

S4S3 

35  45     9 

3444 

37     6  36 

3437 

38  28  XI 

34SB 

PoUnz 

E. 

3*  50    8 

3095 

31  21  52 

3096 

29  53  38 

3097 

28  25  25 

3X00 

Mars 

E. 

33  34  37 

3337 

32     9  12 

3833 

30  43  41 

3338 

29  18     5 

3^33 

Regnlos 

E. 

69  29  16 

3036 

67  59  48 

sm* 

66  30  15 

3«7 

65    0  36 

3033 

JUPITBR 

E. 

7X    2X    20 

3030 

69  52    9 

3043 

68  28  52 

3041 

66  53  30 

3033 

5 

Sun 

W. 

45  18  29 

3386 

46  41     X 

3577 

48     3  44 

3308 

49  26  37 

3359 

Mars 

E. 

22    8  23 

SZda 

20  42     4 

3185 

19  15  37 

3178 

17  49     I 

3171 

Regulus 

E. 

57  30  4© 

•993 

56    0  19 

•9V 

54  29  49 

9980 

52  59  II 

•373 

JUPITBR 

E. 

59  25    a 

3009 

57  55    0 

900X 

5^  24  49 
108  33  x8 

•995 

54  54  30 

3988 

Spica 

E. 

I"  34    5 

4993 

no    3  46 

1988 

•98X 

X07     2  41 

•973 

6 

Sun 

W. 

56  23  45 

3309 

57  47  46 

3^98 

59  12    0 

3a«7 

60  36  27 

3^7« 

Regulus 

E. 

45  23  37 

•93a 

43  51   59 

•9^3 

42  20    9 

3914 

40  48    8 

3904 

JUPITBR 

£. 

47  20  38 

2990 

45  49  22 

•941 

44  17  55 

•931 

42  46  16 

3933 

Spica 

E. 

99  27    9 

9931 

97  55  30 

fl9M 

96  23  39 

89X3 

94  51  36 

3902 

7 

Sun 

W. 

67  42    9 

S8Z4 

69     8     2 

3^oo 

70  34  " 

3X86 

72    0  37 

3173 

Regulus 

E. 

33    4  52 

•833 

31  31  33 

3843 

29  57  59 

383X 

28  24  II 

98x8 

JUPITBR 

E. 

35     5    3 

a874 

33  32  II 

3863 

31  59     5 

•853 

30  25  46 

3843 

Spica 

E. 

87    8     I 

1848 

85  34  35 

3836 

84    0  54 

3834 

82  26  57 

38xx 

8 

Sun 

W. 

79  17    4 

3098 

80  45  x6 

3083 

82  X3  48 

3066 

83  42  39 

3049 

Spica 

E. 

74  32  55 

a744 

72  57  13 

*7^ 

71    2X    II 

3714 

69  44  50 

•700 

Satukn 

E. 

xxo  X4  57 

«75o 

108  39  24 

•735 

107    3  30 

3719 

105  27  16 

3704 

9 

Sun 

W. 

91    X2      9 

3963 

92  43    8 

•946 

94  14  29 

•9^7 

95  46  13 

9909 

Pollux 

W. 

29   54  26 

3681 

31  31  31 

•659 

33     9     6 

3^8 

34  47  10 

•6x5 

Mars 

W. 

25  39  28 

aSoi 

27  13  54 

•784 

28  48  43 

•767 

30  23  54 

9749 

Spica 

E. 

61  38     0 

26ai 

59  59  34 

3604 

58  20  45 

3588 

56  41  33 

357a 

Saturn 

E. 

97  20  51 

3694 

95  42  28 

3607 

94     3  42 

399X 

92  24  34 

•573 

Antares 

E. 

107  2S  40 

•6X4 

105  47     4 

•598 

104     8     6 

«58x 

102  28  45 

•564 

xo 

Sun 

W. 

103  30  48 

s8i6 

105     4  55 

V97 

106  39  27 

•778 

X08  14  24 

•759 

PoUux 

W. 

43     4  44 

•5x3 

44  45  39 

•493 

46  27     2 

•474 

48     8  52 

•434 

Mars 

W. 

38  25  47 

•659 

40     3  22 

3640 

41  41  23 

3631 

43  19  49 

3603 

Spica 

E. 

48  19  48 

3487 

46  38  16 

•469 

44  56  19 

34sa 

43  13  58 

•433 

Saturn 

E. 

84     2  57 

•487 

82  21  25 

•470 

80  39  29 

2453 

78  57     8 

•435 

Antares 

E. 

94     6     4 

•477 

92  24  X9 

•459 

90  42     8 

•441 

88  59  32 

3434 

XI 

Sun 

W. 

X16  15  24 

3665 

117  52  51 

3646 

119  30  43 

3688 

121     9     0 

fl6xo 

Pollux 

W. 

56  44  56 

3358 

58  29  31 

3340 

60  14  32 

333a 

62     0     0 

3304 

Mars 

W. 

51  38  20 

ssxo 

53  19  19 

3493 

55    0  44 

•473 

56*  42  35 

•455 

Spica 

E. 

34  36     8 

•350 

32  51  22 

3335 

31     6  13 

•319 

29  20  41 

3304 

Saturn 

E. 

70  19  15 

•349 

68  34  27 

383« 

66  49  14 

33x6 

65    3  38 

3300 

Antares 

E. 

80  20  10 

•334 

78  35     0 

33x7 

76  49  25 

•99 

75     3  24 

338X 

88 
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NOOIL 

P.L. 
of 

Illb. 

P.L. 
of 

VIb. 

P.L. 

of 

IXh. 

P.L. 
of 

^ 

of  Object 

Di£ 

DifE. 

DIAL 

DIff. 

•          • 

•          r          » 

•        f        m 

e        *        ar 

18 

PoUuz 

W. 

63  45  54 

oaSs 

65    32     15 

3368 

67    19       I 

995X 

69     6  X3 

>Q3 

Mars 

W. 

58  24  51 

8438 

60    7  32 

34x9 

61  50  39 

9409 

63  34  11 

93fiS 

Regulut  . 

W. 

a6  43  53 

9277 

28  30  26 

9960 

30  17  25 

934X 

32    4  51 

9334 

JUPITBS 

W. 

24  41  24 

43X3 

26  27     6 

399X 

28  13  X9 

S37X 

30    0     X 

9933 

Saturn 

£. 

63  17  38 

«a84 

61  31  15 

3368 

59  44  29 

9353 

57  57  20 

t939 

Antaret 

£• 

73  16  57 

«9G« 

71  30    5 

3947 

69  42  48 

933X 

67  55    6 

99x4 

X3 

PoUnx 

W. 

78    8  24 

«I54 

79  58     X 

ax39 

8x  48    0 

9X35 

83  38  2X 

9XIS 

Mars 

W. 

73  17  50 

9304 

74    3  43 

3389 

75  49  58 

9275 

77  36  34 

996X 

Regulos 

W. 

41     8  23 

az42 

42  58  18 

9x38 

44  48  35 

3X13 

46  39  14 

3099 

JUPITBR 

W. 

39    0  x8 

3x66 

40  49  37 

9X5X 

42  39  19 

SX36 

44  29  24 

3X23 

Antares 

£. 

58  50  3« 

<X36 

57    0  28 

3133 

55  10     2 

3x07 

53  19  14 

3094 

aAquila 

£. 

ZIO   26   20 

■854 

Z08  53     2 

3834 

107  19     5 

«796 

105  44  32 

VC9 

H 

PoUuz 

W. 

9«  54  59 

.9053 

94  47  12 

9043 

96  39  40 

9Q33 

98  32  23 

90^ 

Mars 

W. 

86  34.  31 

3200 

88  22  59 

3x89 

90  II  43 

9x79 

92    0  42 

9170 

Regnlas 

W. 

55  57  3q 

3039 

57  50    4 

3033 

59  42  54 

20x9 

6x  35  59 

90X0 

JUPITBR 

W. 

53  44  55 

ao6o 

55  36  56 

9049 

57  29  X4 

3039 

59  21  47 

3CQX 

Antares 

£. 

44    0  21 

3035 

42    7  41 

9033 

40  X4  45 

9DI5 

38  21  34 

9007 

aAquila 

£. 

97  44     I 

S669 

96    6  39 

a654 

94  28  57 

964X 

92  50  58 

a63o 

15 

Mars 

W. 

loi     8  39 

3x36 

102  58  43 

913a 

X04  48  54 

3X38 

106  39  XX 

9xas 

Regulas 

W. 

71    4  28 

^S77 

72  58  39 

1973 

74  52  58 

X968 

76  47  22 

X96S 

JVPITER 

W. 

68  47  38 

X996 

70  41   18 

X993 

72  35     5 

X988 

74  28  58 

X986 

aAqoils 

£. 

84  38  II 

3604 

82  59  22 

3605 

81  20  34 

3608 

79  41  50 

96X9 

Fomalhaat 

£. 

109  24  48 

3378 

Z07  40  42 

3366 

105  56  18 

asSS 

104  IX  38 

«345 

i6 

Regains 

W. 

86  20    6 

X9^ 

88  14  39 

X965 

90    9    8 

X968 

92    3  33 

X97a 

JUPITBR 

W. 

83  59    3 

xg84 

85  53     3 

1986 

87  47    0 

X989 

89  40  52 

199a 

Spica 

W. 

33  19  45 

X977 

34  13  55 

X977 

36    8     5 

X979 

38    2  12 

X98X 

a  Aqmla 

£. 

71  30  50 

•^ 

69  53  33 

9693. 

68  16  42 

37x4 

66  ^0  21 

9740 

Fomalhaat 

£. 

95  25  45 

ZSH 

93  40  21 

3324 

91  54  57 

9336 

90    9  36 

«33x 

aPegasi 

£. 

X17  23  25 

3x75 

115  34  20 

9x70 

"3  45    7 

9X^ 

"I  55  49 

•X63 

17 

Regalas 

W. 

loi  33  47 

300X 

X03  27  19 

9009 

105  20  39 

3018 

107  13  45 

9088 

JUPITBR 

W. 

99    8  22 

90Q 

loz     X  21 

tOQl 

102  54    7 

9040 

104  46  39 

9QSO 

Spica 

W. 

47  31  23 

3007 

49  24  46 

3015 

51  17  57 

3023 

53  10  55 

9033 

oAqoilss 

£. 

58  48  26 

99x9 

57  x6  3X 

3968 

55  45  38 

302X 

54  15  51 

3080 

Fomalhaat 

£. 

81  24  54 

3371 

79  40  37 

2383 

77  56  38 

3398 

76  13    0 

94x4 

aPegasi 

£. 

102  49  21 

9x76 

lox    0  17 

9x83 

99  XX  22 

9X88 

97  22  37 

•XB7 

i8 

Spica 

W. 

62  31  49 

9068 

64  23    6 

3X03 

66  14     2 

9XX5 

68    4  38 

9x30 

Antares 

W. 

16  40    7 

3083 

18  31  33 

3096 

20  22  39 

3X10 

22  13  23 

9X34 

Fomalhaat 

£. 

67  41  15 

35x7 

66     0  26 

a544 

64  20  14 

«57a 

62  40  40 

960s 

a  Pegasi 

£. 

88  22  26 

9353 

86  35  16 

3366 

84  48  26 

338X 

83     I  58 

M97 

19 

Spica 

W. 

77  XI  58 

3908 

79    0  14 

8225 

80  48     5 

9243 

82  35  30 

9959 

Saturn 

W. 

42  33  31 

3350 

44  20  44 

2263 

46     7  38 

9276 

47  54  13 

9389 

Antares 

W. 

31  21  25 

3303 

33     9  49 

3219 

34  57  48 

2237 

36  45  2X 

3253 

Fomalhaat 

E. 

54  34     5 

3788 

52  59  21 

2833 

51  25  36 

3882 

49  52  54 

W5 

aPegasi 

£. 

74  15  49 

?S87 

72  31  5^ 

2408 

70  48  33 

3429 

69     5  40 

945X 

Venus 

£. 

no  47  52 

9308 

108  59  37 

9927 

X07  II  50 

3946 

X05  24  31 

"*, 

XVL 


MAT,  1897. 


89 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 
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Name  and  Direction 
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P.L. 
of 

xyi^ 

P.L. 
of 

XVIII»»- 

P.L. 
of 
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of 

^ 

of  Object 

DHL 

DiiF. 

Diff. 

Die 

•        t        m 

•         t         m 

•         t         m 

•         0m 

IS 

PoUnx 

W. 

70  53  51 

aax7 

72  41  53 

9900 

74  30  20 

9x85 

76  Z9  zo 

ti^ 

Mars 

W. 

65  18    7 

es68 

67     2  28 

«35a 

68  47  18 

1035 

70  32  20 

9Sao 

Regulns 

W. 

33  52  43 

*906 

35  41     I 

9x90 

37  29  44 

9X7S 

39  18  52 

«X5« 

Jupiter 

W. 

31  47  xJt 

a^33 

33  34  49 

99X6 

35  22  53 

9x98 

37  "  23 

9z8a 

Saturn 

£. 

56    9  50 

fl925 

54  21  59 

09X0 

52  33  47 

9198 

50  45  16 

9x86 

Antares 

£• 

66    6  59 

•197 

64  18  27 

9X89 

62  29  32 

9X06 

60  40  13 

9XSZ 

13 

PoUnx 

W. 

85  29     2 

9099 

87  20     3 

9086 

89  II  24 

•074 

91     3     3 

to6s 

Mars 

W. 

79  23  31 

«47 

8z  10  48 

«93S 

82  58  24 

9999 

84  46  19 

99ra 

Regains 

W. 

48  30  14 

9086 

50  21  34 

•07s 

52  13  14 

906X 

54     5  13 

9050 

Jupiter 

W. 

46  19  50 

SX08 

48  xo  37 

•095 

50     I  44 

9089 

51  53  II 

9071 

Antares 

E. 

51  28     6 

soSx 

49  36  38 

9068 

47  44  50 

9057 

45  52  44 

9046 

aAquila 

£. 

104    9  24 

V45 

102  33  44 

^7*4 

zoo  57  36 

^704 

99  21     z 

■685 

14 

PoUuz 

W. 

zoo  25  19 

aoi7 

102  z8  27 

9009 

Z04  zi  47 

9003 

106     5  Z7 

Z998 

Mars 

W. 

93  49  54 

ex63 

95  39  19 

9x54 

97  28  56 

9X47 

99  18  43 

9141 

Regulus 

W. 

63  29  17 

flooa 

65  22  48 

Z994 

67  16  3Z 

id87 

69  zo  25 

i98t 

Jupiter 

W. 

61  14  33 

aoas 

63     7  32 

90x4 

65    0  44 

9008 

66  54     6 

900Z 

Antares 

£. 

36  28  10 

1998 

34  34  33 

Z99X 

32  40  44 

1984 

30  46  45 

X979 

aAquila 

E. 

91  12  44 

a6ai 

89  34  18 

9614 

87  55  42 

9609 

86  z6  59 

960s 

15 

Mars 

W. 

Z08  29  32 

azaa 

no  19  57 

9X99 

ZZ2    10   23 

9X9X 

114    0  50 

9X99 

Regains 

W. 

78  41  51 

X9^ 

80  36  23 

X969 

82  30  57 

X969 

84  25  32 

1969 

Jupiter 

w. 

76  23  55 

1983 

78  i6  56 

X989 

80  10  58 

X989 

82     5     z 

X989 

a  Aquilae 

E. 

78    3  12 

s6ao 

7f  24  44 

9629 

74  46  29 

964X 

73    8  30 

t655 

Fomalhant 

£• 

102  26  44 

8338 

100  41  40 

9339 

98  56  27 

9398 

97  11     8 

9395 

x6 

Regains 

W. 

93  57  52 

X976 

95  52     4 

X981 

97  46    8 

1987 

99  40    3 

1994 

Jupiter 

W. 

91  34  39 

1996 

93  28  19 

9003 

95  21  50 

9009 

97  15  II 

9015 

Spica 

W. 

39  56  16 

1985 

41  50  14 

1989 

43  44     6 

1994 

45  37  49 

9000 

a  Aqnilae 

E. 

65     4  34 

2768 

63  29  24 

98OX 

61  54  57 

9836 

60   2Z    16 

9876 

Fomalhant 

£. 

88  24  21 

4335 

86  39  13 

934* 

84  54  14 

9350 

83    9  27 

iS59 

a  Pegasi 

£. 

no     6  29 

9x65 

108  17     8 

9x65 

Z06  27  48 

9x68 

104  38  32 

9x71 

17 

Regulns 

W. 

109     6  35 

9039 

no  59     9 

9049 

112  51  27 

906X 

114  43  26 

907S 

Jupiter 

W. 

106  38  56 

906X 

108  30  56 

907a 

zio  22  39 

9083 

Z12  14    4 

9096 

Spica 

W. 

55     3  39 

9(H2 

56  56     7 

9053 

58  48  19 

9064 

60  40  13 

9076 

a  Aqnilse 

£. 

52  47  17 

3144 

51  20     I 

39x5 

49  54  10 

3^94 

48  29  51 

S98o 

Fomalhant 

£. 

74  29  45 

9431 

72  46  54 

9450 

71     4  31 

9471 

69  22  37 

S494 

a  Pegasi 

£. 

95  34     5 

9906 

93  45  46 

•    99X6 

91  57  4* 

9997 

90    9  55 

«30 

z8 

Spica 

W. 

69  54  52 

9144 

71  44  44 

9x60 

73  34  12 

ti75 

75  23  17 

9X9X 

Antares 

W. 

24     3  46 

9139 

25  53  46 

ax54 

27  43  23 

tx70 

29  32  36 

9x86 

Fomalhant 

E. 

61     I  48 

9634 

59  23  39 

57  46  Z7 

«706 

56    9  45 

«745 

a  Pegasi 

E. 

81  15  54 

asi3 

79  30  14 

9331 

77  44  59 

Q48 

76    0  zo 

9368 

19 

Spica 

W. 

84  22  30 

9977 

86     9     4^ 

9995 

87  55  " 

•3X3 

89  40  51 

•331 

Saturn 

W. 

49  40  28 

9304 

51  26  21 

9390 

53  II  52 

2335 

54  57    0 

8351 

Antares 

W. 

38  32  29 

9979 

40  19  10 

9989 

42     5  25 

9308 

43  51  13 

«9^6 

Fomalhant 

E. 

48  21  19 

9991 

46  50  55 

3053 

45  21  48 

31x9 

43  54     I 

3x91 

a  Pegasi 

£. 

67  23  18 

4474 

65  41  28 

9498 

64    0  12 

9599 

62  Z9  30 

S548 

Venus 

£. 

103  37  40 

9984 

loi  51  17 

9304 

zoo    5  23 

S334 

98  Z9  58 

«344 
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Diff. 

Die 
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e         »        m 

•           r          m 

•      »      If 

ao 

Spica 

W. 

91  26     5 

2350 

93  10  52 

S368 

94  55  la 

•387 

96  39     5 

«405 

Saturn 

W. 

56  41  45 

S368 

58  26     6 

^5 

60  10    2 

9409 

61  53  34 

9419 

Antares 

W. 

45  36  35 

a345 

47   2Z    29 

«S63 

49     5  57 

1089 

50  49  58 

S401 

aPegasi 

E. 

60  39  23 

«574 

58  59  5a 

efox 

57  ao  59 

9699 

55  42  44 

•658 

Venus 

E. 

96  35    a 

Q64 

94  50  35 

9384 

93    6  38 

9405 

9Z  23  zo 

94t6 

aArietis 

E. 

X02  21  42 

es6i 

zoo  37  zz 

S380 

98  53     7 

9398 

97     9  30 

9417 

Sun 

E. 

125  46  zz 

9677 

Z24    9    0 

■696 

Z22  32   Z5 

97X6 

Z20  55  56 

<73S 

2X 

Spica 

W. 

Z05  zz  50 

S500 

106  53    3 

2519 

108  33   50 

•538 

zzo  Z4  zz 

tS36 

Saturn 

W. 

70  25    3 

•507 

72    6    6 

asas 

73  46  44 

«543 

75  26  57 

9561 

Antares  ' 

W. 

59  23  ao 

a4W 

6z     4  4Z 

«5«3 

62  45  36 

9532 

64  26     5 

«So 

aPegasi 

E. 

47  41  45 

9833 

46     7  47 

e86x 

44  34  38 

9901 

43    a  20 

a94a 

Venus 

E. 

82  53  12 

«530 

81    Z2  40 

asso 

79  32  36 

957X 

77  53     I 

9991 

aArietis 

E. 

88  38     I 

asio 

86  57     2 

S599 

85  z6  29 

•948 

83  36  22 

9sfi6 

Sun 

E. 

Z13    0  46 

aBs3 

zzz  27     z 

a853 

109  53  42 

a873 

Z08  20  48 

•8^ 

ZZ 

Saturn 

W. 

83  42    0 

0649 

85  19  49 

a66s 

86  57  z6 

96B3 

88  34  20 

9698 

Antares 

W. 

72  42  Z5 

1640 

74  20  16 

a657 

75  57  54 

a674 

77  35    9 

«fi9x 

Venus 

E. 

69  42    4 

1692 

68     5  14 

07x3 

66  28  5Z 

«739 

64  52  54 

975X 

aArietis 

E. 

75  a2    5 

a657 

73  44  a7 

a674 

72    7  12 

9^ 

70  30  2Z 

•708 

Sun 

E. 

ZOO  42  26 

•987 

99  "  57 

3005 

97  41  51 

9094 

96  Z2     8 

30»x 

23 

Saturn 

W. 

96  34  13 

«779 

98     9     9 

8793 

99  43  46 

9808 

zoz  z8    3 

9099 

Antares 

W. 

85  35  56 

«770 

87  II     3 

a785 

88  45  51 

9799 

90  20  20 

9814 

a  AquOa 

W. 

41  45  58 

4500 

42  49  50 

4410 

43  55    a 

4333 

45     I  a4 

4164 

Venus 

E. 

56  59  26 

a843 

55  25  57 

3864 

53  52  52 

9883 

52  20  zo 

9900 

aArietis 

E. 

62  31  38 

•790 

60  56  57 

3806 

59  22  37 

983Z 

57  48  37 

9836 

Sun 

E. 

88  48  54 

3x27 

87  2Z  17 

3x43 

85  54    0 

3x59 

84  a7     z 

9X74 

«4 

Antares 

W. 

98    8  17 

flSrg 

99  41     3 

8891 

loi  13  33 

•9«« 

Z02  45  48 

•9X4 

a  Aqoila 

W. 

50  47  ao 

4015 

51  58  45 

3979 

53  10  45 

9947 

54  a3  17 

39x9 

Venus 

E. 

44  4a  15 

3986 

43  II  45 

30Q3 

41  41  36 

9030 

40  zz  48 

9036 

aArietis 

E. 

50    3  18 

9907 

48  31     8 

9990 

46  59  15 

■933 

45  a7  38 

9946 

Sun 

E. 

77  16  36 

3M6 

75  51  az 

3959 

74   26   2Z 

9971 

73     I  36 

9aB3 

as 

aAquilae 

W. 

60  32  Z7 

S814 

61  47    5 

3799 

63     2     8 

3786 

64  Z7  25 

3773 

a  Arietis 

E. 

37  53  34 

3008 

36  23  31 

3031 

34  53  44 

3033 

33  24  12 

304S 

Sun 

E. 

66     z  16 

3339 

64  37  50 

3349 

63  14  35 

9339 

6z  5z  32 

93® 

a6 

aAqoils 

W. 

70  36  38 

3739 

71  52  54 

3723 

73    9  17 

97x7 

74  as  46 

97x« 

Fomalhaut 

W. 

45  19  50 

3793 

46  34  59 

37«a 

47  50  41 

3734 

49    6  5a 

9708 

Sun 

E. 

54  58  43 

3408 

53  36  36 

34x5 

52  J4  36 

94M 

50  5a  44 

9499 

27 

a  Aquibe 

W. 

80  49  Z3 

3697 

82     6     3 

3696 

83  22  54 

969s 

84  39  46 

3694 

Fomalhaut 

W. 

55  33  53 

3610 

56  52  16 

3595 

58  10  56 

9581 

59  29  51 

35a 

a  Pegasi 

W. 

33     3     8 

3666 

,34  20  3Z 

3625 

35  38  38 

9589 

36  57  24 

3556 

Sun 

E. 

44    5    6 

34S3 

42  43  52 

3460 

41  22  43 

346s 

40     z  40 

9470 

28 

aAquilse 

W. 

9Z     4    8 

3698 

92  20  57 

3700 

93  37  44 

970a 

94  54  29 

9706 

Fomalhaut 

W. 

66    7  37 

35x6 

67  27  43 

3308 

68  47  58 

3500 

70     8  22 

3493 

a  Pegasi 

W. 

43  38  59 

3439 

45     0  31 

34M 

46  22  23 

3406 

47  44  33 

339a 

Sun 

E. 

33  17  35 

3489 

31  56  59 

3494 

30  36  28 

3498 

29  z6     2 

S30S 

xvm. 


MAY,  1897. 


91 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Direction 

Midnight 

of 

XVb. 

of 

XVIIIh- 

of 

XXIh- 

of 

f 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•         «        m 

e                  m 

•                   m 

•                  m 

20' 

Spica 

W. 

98    22    32 

0435 

100       5    31 

3443 

loi  48    4 

3462 

103   30    10 

3481 

Saturn 

W. 

63    36    42 

■437 

65    19    24 

3454 

67     I  42 

3473 

68  43  35 

3489 

Antares 

w. 

52  33  32 

0419 

54  16  39 

3438 

55  59  19 

■457 

57  41  33 

3476 

a  Pegasi 

E. 

54     5     8 

2689 

52  28  13 

3730 

50  52     0 

3753 

49  xo  30 

3787 

Venus 

E. 

89  40  12 

2446 

87  57  43 

3467 

86  15  44 

«487 

84  34  13 

8909 

a  Arietis 

E. 

95  26  19 

•436 

93  43  35 

3454 

92     I  17 

3473 

90  19  26 

3493 

Sun 

E, 

119  20     2 

«754 

117  44  34 

3774 

116     9  32 

«794 

"4  34  56 

3814 

az 

Spica 

W. 

III  54     6 

«574 

"3  33  36 

3593 

115  12  41 

261Z 

116  51  21 

3629 

Saturn 

W. 

77     6  46 

«578 

78  46  II 

3596 

80  25  II 

3614 

82     3  47 

263X 

Antares 

W. 

66     6     9 

3569 

67  45  47 

3586 

69  25     I 

3604 

71     3  50 

3623 

a  Pegasi 

E. 

41  30  55 

2988 

40    0  27 

3036 

38  30  59 

3087 

37     2  34 

3x43 

Venus 

E. 

76  13  54 

a6i3 

74  35  15 

3(^3 

72  57     4 

3653 

71   19  20 

3673 

a  Arietis 

E. 

81  56  41 

as8s 

80  17  25 

3603 

78  38  34 

3631 

77    0    7 

3639 

Sun 

E. 

106  48  19 

«9xi 

105  16  14 

393X 

103  44  34 

3990 

102  13  18 

3969 

22 

Saturn 

W. 

90  II     2 

2715 

91  47  22 

3733 

93  23  20 

•747 

94  58  57 

37ft 

Antares 

W. 

79  12     I 

2707 

80  48  32 

3733 

82  24  41 

3739 

84    0  29 

3799 

Venus 

E. 

63  17  22 

2771 

61  42  16 

3790 

60     7  35 

3808 

58  33  18 

S838 

0  Arietis 

E. 

68  53  52 

«735 

67  17  46 

3743 

65  42     2 

3758 

64     6  39 

3779 

Sun 

E. 

94  42  46 

3059 

93  13  46 

3077 

91  45     8. 

3094 

90  16  51 

31x0 

23 

Saturn 

W. 

102  52     2 

3837 

104  25  42 

385X 

105  59    4 

3869 

107  32     8 

3877 

Antares 

W. 

91  54  30 

2828 

93  28  22 

384X 

95     I  57 

3854 

96  35  15 

3866 

a  Aquilse 

W. 

46     8  50 

4202 

47  17  14 

4x47 

48  26  30 

4099 

49  36  33 

4093 

Venus 

E. 

50  47  51 

2917 

49  15  54 

3935 

47  44  19 

395a 

46  13     6 

3969 

0  Arietis 

E. 

56  14  56 

885X 

54  41  34 

3866 

53     8  31 

3880 

51  35  46 

3893 

Sun 

E. 

83     0  21 

3x89 

81  33  59 

3304 

80     7  54 

3319 

78  42     7 

3333 

24 

Antares 

W. 

104  17  49 

3925 

105  49  36 

3935 

107  21   10 

3946 

108  52  31 

3994 

a  Aquilse 

W. 

55  36  18 

3«93 

56  49  45 

3870 

58     3  35 

3830 

59  17  46 

3830 

Venus 

E. 

38  42  20 

3054 

37  13  14 

3070 

35  44  28 

3088 

34  16     4 

3109 

a  Arietis 

E. 

43  56  18 

2959 

42  25  14 

3971 

40  54  25 

3984 

39  23  52 

3996 

Sun 

E. 

71  37     5 

3295 

70  12  48 

3307 

68  48  45 

3318 

67  24  54 

3339 

25 

a  Aquilae 

W. 

65  32  55 

3763 

66  48  36 

3753 

68     4  28 

3744 

69  20  29 

3736 

0  Arietis 

E. 

31  54  55 

3057 

30  25  53 

3071 

28  57     8 

3084 

27  28  39 

3098 

Sun 

E. 

60  28  39 

3377 

59     5  56 

3386 

57  43  23 

3393 

56  20  59 

3400 

26 

a  Aqwilae 

W. 

75  42  20 

3709 

76  58  58 

3705 

78  15  40 

3703 

79  32  25 

3699 

Fomalhant 

W. 

50  23  31 

3685 

51  40  34 

3663 

52  58     0 

3644 

54  15  47 

3636 

1 

Sun 

E. 

49  31     0 

3434 

48     9  22 

3440 

46  47  51 

3446 

45  26  26 

3450 

1  27 

a  Aquilae 

W. 

85  56  39 

3694 

87  13  32 

3694 

88  30  25 

3695 

89  47  17 

3696 

1 

Fomalhaut 

W. 

60  49     0 

3556 

62      8    22 

3545 

63  27  56 

3339 

64  47  41 

3325 

' 

a  Pegasi 

W. 

38  16  46 

•3538 

39  36  39 

3503 

40  57     I 

3480 

42  17  48 

3458 

Sun 

E. 

38  40  42 

3474 

37  19  49 

3478 

35  59     0 

348X 

34  38  15 

3486 

28 

a  Aquilae 

W. 

96  II  10 

3709 

97  27  48 

3713 

98  44  21 

37x8 

100     0  49 

3733 

Fomalhaut 

W. 

71  28  54 

3486 

72  49  34 

3480 

74  10  21 

3473 

75  31  15 

3468 

a  Pegasi 

W. 

49     6  59 

3378 

50  29  41 

3365 

51  52  37 

3333 

53  15  47 

3342 

Sun 

E. 

27  55  41 

3507 

26  35  25 

35x4 

25  15  16 

39x9 

23  55  13 

3936 
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JUNE,  1897. 


AT  GREENWICH  APPARENT  NOON. 


i 

« 


THE  SUN« 


Apparent 
Right  Ascension. 


Diff.  for 
z  Hour. 


Apparent 
Declination. 


DiflLfor 
z  Hour. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


Equation  off 
Time, 
to  be 

Subtracted 
from 


Added  to 

Apparent 

Time. 


Diff.  for 
I  Hoar. 


Tues. 
Wed. 
Thar. 

Frid. 

Sat 

SC/I/. 

Moil 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 


h     m       s 

4  38  31.98 
4  42  38.02 
4  46  44.42 

4  50  51.18 
4  54  58.25 

4  59    563 

5  3  1330 
5  7  21.23 
5  II  29.40 

5  15  37.79 

s  19  46.39 

5  23  5516 

5  28  4.11 
5  32  13.20 
5  36  22.42 

5  40  31.75 
5  44  41-17 
5  48  50.66 

5  S3  0.20 

5  57  9.77 

6  I  19-35 

6  5  28.91 
6  9  38.43 
6  13  47.90 

6  17  57.27 
6  22  6.53 
6  26  15.66 

6  30  24.61 

6  34  33.38 
6  38  41.92 

6  42  50.22 


s 

X0.243 
10.259 
Z0.274 

X0.288 
X0.30I 

X0.313 

X0.325 
X0.335 
10.345 

X0.354 
Z0.362 
10.369 

X0.376 
10.381 
X0.386 

10.390 

X0.394 

10.396 

10.398 

10.399 
X0.399 

10.398 
10.396 

X0.392 

Z0.388 
10.383 
10.377 

10.369 
I0.36Z 

10.351 

X0.340 


e      #        M 

N.22    8    0.2 

22  15  46.3 
22  23     9.0 

22  30  8.2 
22  36  43.8 
22  42  55.6 

22  48  43.4 
2254     7.3 

22  59     7.0 

23  342.5 

23  7  53-7 
23  II  40.5 

23  15  2.8 
23  18  0.5 
23  20  33.7 

23  22  42.2 
23  24  25.9 
23  25  450 

23  26  39.2 
23  27  8.7 
23  27  133 

23  26  53.1 
23  26  8.1 
23  24  58.2 

23  23  23.6 
23  21  24.3 
23  19    0.2 

23  16  1 1.6 
23  12  58.4 
23    9  «o.8 

N.23    5  18.8 


+19.90 
X8.94 
17.96 

+X6.98 
15.99 
14.99 

+13.99 
12.99 
X1.98 

+10.97 
9.96 
8.94 

+  7.92 
6.89 
5.87 

+  4.84 
3.81 
2.78 

+  1.74 
+  0.71 

-  0.33 

-  X.36 
2.39 
3.43 

-  4.46 

5.49 
6.52 

-  7.54 
8.56 

9.58 
-10.59 


48.27 
48.14 
48.01 

47.89 
47.78 
47.67 

47.56 
47.46 

47.36 


5  47.27 
5  47.18 
5  47.09 

5  47.01 
5  46.93 
5  46.85 

5  46.77 
5  46.70 
5  46.63 

5  46.57 
5  46.51 
5  46.45 

5  46.39 
5  46.34 
5  46.30 

5  46.26 

5  46.23 
5  46.20 

5  46.17 
5  46.15 
5  46.14 

15  46.14 


68*43 
68.49 
68.54 

68.59 
68.64 
68.68 

68.72 
68.76 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.92 
68.90 
68.88 

68.85 
68.82 
68.79 

68.76 


2  22.50 

2  13.05 

2  3.23 

I  53.06 

I  42.58 

I  31.78 

I  20.71 

I  9.37 

o  57.79 

o  4598 

o  33.98 

o  21.79 

o  9.44 


3.00 

15.69 

28.42 

41.25 

54*14 

7.09 
20.06 
33.05 

46.02 

58.95 
11.82 

24.60 

37.27 

49.80 

2.16 

14.33 
26.29 


3  38.00 


s 

0.386 

0.40Z 
0.416 

0.430 
0.443 

0-455 

0.467 
0.477 
0.487 

0.496 

0.504 
0.5x1 

0.518 

0.523 
0.528 

0.53a 
0.536 
0.538 

0.540 

0.541 
0.541 

0.540 
0.538 
0.534 

0.530 
0.525 
0.5x9 

0.511 
0.503 
0.493 

0.482 


NoTS.--The  mean  time  of  semidUroeter  passing  may  be  found  by  subtracting  c^.ig  from  the  sidereal  1 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinationa  an  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


i 

I 

i 


THE  SUN'S 


Apparent 
Right  i 


Diff.  for 
z  Hoar. 


Apparent 
Declination. 


DiflLfor 
I  Hour. 


Bqnation  of 

Time, 

to  be 

Added  to 


Sabtracted 

from 
Mean  Time. 


Diif.  for 
zHonr. 


Sidereal 

Tlme« 

or 

Right  Ascenalon 

of 

Mean  Son. 


Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SffN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC/I/. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

S17I/. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Mon. 
Tues. 
Wed. 

Thur. 


X 

a 
3 

4 
5 
6 

7 
8 

9 

xo 
II 

X2 

13 
15 

x6 

17 

x8 

19 

20 

ai 

22 

«3 
M 

25 

26 

27 

28 
29 

30 
31 


h     m       8 

4  38  32.39 
4  42  38.40 
4  46  44.78 

4  50  51-50 
4  54  58.55 

4  59    5-90 

5  3  13.53 
5  7  21.43 
5  II  29.36 

5  15  3792 
5  19  46.49 

5  23  55.23 

5  28  4.14 
5  32  13.19 
5  36  22.38 

5  40  31.67 
5  44  41.05 
5  48  50.51 

5  53    0.01 

5  57    9.54 

6  X  19.08 

6  5  28.60 
6  9  38.09 
6  13  47.52 


17  56.86 
22  6.08 
26  15.17 


6  30  24.09 
6  34  32.82 
6  38  41.33 

6  42  49.60 


a 
za242 
ZO.258 
ZO.273 

zaaSy 
Z0.300 
za3Z2 

ZO.324 
10.334 
10.344 

XO.353 
Z0.36Z 
ZO.368 

10.374 
10.380 
Z0.385 

Z0.389 
Z0.392 
10.395 

10.397 
10*397 
10.397 

Z0.396 

10.394 
Z0.39Z 

Z0.387 
ZO.382 
10.375 

Z0.367 
10.359 
10.349 

10.339 


N.22 
22 
22 


8     x.x 

15  47-0 
23    9.6 


22  30  8.8 
22  36  44.3 
22  42  56.0 

22  48  43.8 
22  54    7.6 

22  59    7.2 

23  3  42.7 
23  7  53.8 
23  II  40.5 

23  15  2.8 
23  18  0.5 
23  20  33.7 

23  22  42.2 
23  24  25.9 
23  25  45.0 

23  26  39.2 
23  27  8.7 
23  27  13.3 

23  26  53.1 
23  26  8.1 
23  24  58.4 

23  23  23.8 
23  21  24.5 
23  19    0.5 

23  16  12.0 
23  12  58.9 
23     9  21.3 

N.23     5  19.5 


+Z9.90 
18.93 
17.95 

+16.97 
15.98 
14.99 

+13.99 

12-99 
ZZ.98 

+ZO.97 
9.96 
8.94 

+  7.92 
'  6.90 

5.87 

+  4.84 
3.8Z 
2.78 

+  1.74 
+  0.7Z 

-  0.33 

-  Z.36 
2.39 
3.43 

-  4.46 
5.48 
6.5Z 

-7.53 
8.55 
9.57 

-10.58 


m        s 
2   22.49 
2    13.04 
2      3.21 


I    53.05 
I    42.56 

I  31-77 


20.70 

9.36 

57.78 

45.98 

33.97 
21.79 


o 
o 

o 
o 
o 

I 

I 
I 

I 

I 

2 

2 
2 
2 

3 
3 
3 


-ii4 

3.06 

15.69 

28.42 

41.24 
54.14 

7.08 
20.05 

33.04 

46.00 

58.93 

11.80 

24.58 
37.25 
49.78 

2.14 
14-31 

26.26 


3  37.97 


a386 
0.402 
0.4t6 

0.429 
0.442 
0.455 

0.4(57 
0.478 
0.487 

0.496 
0.504 
0.5ZI 

0.5Z8 
0.524 
a528 

0.532 
0.535 
0.538 

0.540 
0.541 
0.541 

0.539 
0.537 
0.534 

0.530 
0.525 
0.519 

a5Z2 
0.503 
0.493 

a482 


h      m       a 
4  40  54.88 

4  44  51-43 
4  48  47.99 

4  52  44-55 

4  56  41. 1 1 

5  o  37.67 

5  4  34.23 
5  8  3a78 
5  12  27.34 

5  16  23.90 
5  20  20.46 
5  24  17.02 

5  28  13.58 
5  32  10.13 
5  36    6.69 

5  40  3-25 
5  43  59.81 
5  47  56.37 

5  51  52.93 
5  55  49-49 

5  59  46.04 

6  3  42.60 
6  7  39.16 
6  II  35.72 

6  15  32.28 
6  19  28.84 
6  23  25.39 

6  27  21.95 
6  31  18.51 
6  35  1507 

6  39  IX.63 


Hon^^Tbe  aemidiameter  for  mean  noon  ma.7  ba  assumed  the  same  as  that  lor  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinat 
increasing ;  the  sign  —  indicates  that  north  declinations  are  decreasing. 


Dift  for  I  Hour, 

+  9'.8565. 
(Table  III.) 
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in. 


AT  GREENWICH  MEAN  NOON. 


a 
I 


I 


THE  SUN'S 


TRUB  LONGITUOB. 


IHff.<er 
I  Hour. 


LATITUDB. 


Logarllbm 

of  the 

Radius  Vector 

of  the 

Baith. 


Die.  lor 
t  Boar. 


IfMnTtaM 

of 

8ld««dNo«k 


lO 
II 
12 

13 

15 
i6 

i8 

19 

20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


5a 

53 
54 

55 
56 
57 

58 

59 
60 

61 
62 
63 

64 

65 
66 

67 
68 
69 

70 

71 
72 

73 
74 
75 

76 
77 
78 

79 
80 
81 

182 


71  12  0.6 

72  9  28.9 

73  . 6  56.1 

74  4  22.2 

75  I  471 

75  59  "o, 

76  56  33.8 

77  53  55-5 

78  51  16.1 

79  48  35-8 

80  45  54.6 

81  43  12.4 

82  40  29.5 

83  37  45-9 

84  35  1.7 

85  32  16.9 

86  29  31.8 

87  26  46.3 

88  24  0.4 

89  21  14.5 

90  18  28.3 

91  15  42- 1 

92  12  55.8 

93  10  9.5 

94  7  23.2 

95  4  36.9 

96  I  50.6 

96  59  4.1 

97  56  177 

98  53  312 

99  50  44-5 


II 
8 
6 

3 
I 


27.2 

55-3 
22.3 

48-3 
13.0 


58  36.7 

55  59-3 
53  20.8 
50  41.2 

48  0.7 

45  194 
42  370 

39  53-9 
37  10. 1 

34  257 

31  40.7 

28  55.4 
26  9.7 

23  23.7 
20  37.6 
17  51.2 


15 
12 

9 

6 

3 

I 


4.8 
18.3 
31.8 

45.3 
58.8 
12.3 


58  25.7 

55  39.1 

52  52.4 

50  5-5 


4370 
43-65 
43.61 

Ma-56 
43.52 
43.47 

43.43 
43-38 
43.34 

43.30 
43.26 
43.23 

43.20 
43.17 
43.15 

43.13 
43.XX 
43.10 

43.09 
43.08 
43.08 

43.07 
43.07 
4307 

4307 
43.07 
43.07 

43.07 
4306 
43.06 


X43.05 


+  0.16 
+  0.05 

—  0.07 

—  0.20 

0-33 
0.46 

-rO.58 
0.67 

0.7s 

-0.79 
0.81 
0.79 

-0.74 
0.67 
0.58 

-0.47 

0.34 
0.2  z 

—  0.07 
+  0.03 

0.16 

+  0.26 
0.32 
0.35 

+  0.35 
0.33 
0.27 

+  0.20 
+  0.09 

—  0.02 

—  0.15 


0.0062451 
0.0063046 
0.0063617 

0.0064165 
0.0064690 
0.0065194 

0.0065679 
0.0066143 
0.0066589 

0.0067020 
0.0067435 
0.0067834 

0.0068219 
0.0068591 
0.0068948 

0.0069293 
0.0069623 
0.0069939 

0.0070239 
0.0070522 
0.0070789 

0.0071037 
0.0071264 
0.0071468 

0.0071651 
0.0071809 
0.0071942 

0.0072050 
0.0072 1 31 
0.0072185 

0.00722x3 


+25.3 
24.3 

23-3 

+22.3 
az.4 
20.6 

4.Z9-8 
Z9.0 
z8.3 

4.17.6 
Z7.0 
Z6.4 

4.15.8 
15.2 
14.6 

4.14.0 
13.4 

X2.8 

4-xa.x 
XX.4 
xa7 

+  9.9 
9.0 
8.1 

4.7.x 
6.Z 
5.0 

4-  3-9 
2.8 

X.7 
4"  0.7 


h  m   • 

9  J5  5524 
9  "  59.32 
9  8  3.41 

9  4  7.50 
9  o  11.59 
8  56  15.68 

8  52  19.76 
8  48  23.85 
8  44  27.94 

8  40  32.02 
8  36  36.11 
8  32  40.20 

l8  28  44.29 
[8  24  48.38 
.8  20  52.46 

8  16  56.55 
8  13  0.64 
8  9  4.72 

8  5  8.81 
8  I  12.90 
7  57  16.99 

7  53  21.08 
7  49  25.16 
7  45  29.25 

7  41  33.34 
7  37  37.4^ 
7  33  41-51 

7  29  45.60 
7  25  49.68 
7  21  53.77 

17  17  57.86 


NoTi^— Tha  nnmben  in  colnmn  k  corretpond  to  tlM  true  eqainox  of  Uia  dato;  in  oolnmn  X'  to  tlio 
equinox  of  Jumarjr  0^ 


Diif.  for  X  Rov, 
-9».8296. 
rTRblaO) 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S 

1 
1 

& 

SBMIOIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Moon. 

Midnight 

Noon. 

DW.  for 
I  Hour. 

Midnight 

DULfor 
iHonr. 

Meridian  of 
Greenwich. 

DHL  for 
iHonr. 

Noon. 

I 
a 
3 

«        # 

14  50.7 

14  55.8 

15  3.1 

14  53-1 

14  58,8 

15  5-9 

54  22.2 
54  40-8 

55    4-2 

40.68 

a88 

Z.08 

1          m 

54  30.9 

54  5X-9 

55  17-8 

m 

40.7a 
0.98 

x.x8 

h       m 
0  44.9 
•    I    36.7 

a  27.8 

m 
2*x6 

2.15 

2.10 

d 
1.0 

2.0 
3.0 

4 
5 
6 

15    9-9 
15  190 
15  29.5 

15  143 
IS  24.1 

15  35-2 

55  32.6 

56  6.1 
56  44-5 

+X.29 
X.50 
X.70 

55  487 

56  24.7 

57  5-5 

4-X.40 
X.60 
X.79 

3  173 

4  51 
4  51-4 

2.03 

1.96 

X.9I 

4.0 
5.0 
6.0 

7 
8 

9 

15  41-2 

15  53-7 

16  6.5 

15  47-4 

16  0.1 
16  12.7 

57  27.5 

58  136 

59  0.5 

+1.87 
X.95 
X.93 

57  50-3 

58  37-1 

59  23.3 

4X.92 

1.95 
X.85 

5  370 

6  23.0 
.  7  10.7 

X.90 
1.94 

2.04 

7.0 
8.0 
9.0 

lO 

II 

12 

16  i8.6 
16  28.9 
16  36.1 

16  24.0 
16  32.9 
16  38.2 

59  450 

60  22.7 
60  49.2 

+X.74 
X.36 
0.80 

60    5.0 
60  37.6 
60  56.9 

+X.57 
x.xo 

40.47 

8     1.6 

8  56.8 

9  57.0 

2.20 

2.41 
2.61 

1 0.0 
II.O 
12.0 

13 
H 

15 

16  39.1 

16  37-4 
16  3a9 

16  38.9 

16  34-7 
16  26.1 

61     0.4 
60  54.1 
60  30.2 

40.XX 

-0.63 

X.33 

60  59.5 
60  44.3 
60  12.4 

-0.26 
x.oo 

X.62 

XI     1.4 

12  7.6 

13  I2.I 

2.74 
2.75 

2.6x 

13.0 
14.0 
13.0 

i6 

17 
i8 

16  20.3 
16    6,8 
15  51.8 

16  13.9 

15  59-4 
15  44-2 

59  514 
59     1-7 
58    6.6 

.X.87 

2.2X 
3.33 

59  27.6 
58  34-5 
57  38.5 

-2.67 
2.30 
2.33 

Z4   I2.I 
15      6.7 
15   56.0 

a.39 

2.x6 

X.97 

16.0 
17.0 
18.0 

19 

20 
31 

15  36.6 

15    22-4 
15    IO.I 

15  29.3 
15  16.0 
15    4.8 

57  10.8 
56  18.7 
55  33-3 

-2.27 
2.05 
X.72 

56  44.1 

55  550 
55  13-8 

.-2.X7 

X.89 
X.53 

16  41.4 

17  24.2 

i8    5.6 

X.83 

X.74 
x.72 

19.0 
20.0 
21.0 

32 

23 
24 

15      0.1 
14  52.7 

14  47-9 

14  56.1 
14  50.0 
14  46.5 

54  56-6 
54  29.4 
54  "9 

-1-33 
0.93 

0.53 

54  418 
54  19.4 
54    6.8 

-X.X3 

0.73 

-0.33 

18  46.9 

19  29.2 

20  13.3 

x.74 
x.79 

X.88 

22.0 
23.0 
24.0 

25 

26 

37 

14  45.7 
14  45-9 
14  48.0 

14  45-5 
14  46.7 
14  49.8 

54    3-9 
54    4-4 
54  12.4 

-0.X5 

•fo.X9 

0.47 

54    31 
54    7-6 
54  18.8 

40.02 
0.33 
0.59 

20  59.8 

21  48.8 

22  39.8 

X.99 
2.09 
2.x6 

25.0 
26.0 
27.0 

38 
39 
30 

14  519 

14  57-2 

15  3-5 

14  54-4 

15  0.2 

15    70 

54  26.6 

54  45-9 

55  9-1 

40.70 
0.89 
X.04 

54  35-7 

54  57-0 

55  21.9 

40.80 

0.97 
x.xo 

23  31.8 

6 
0  23.7 

2.X7 

2.X4 

28.0 

29.0 

0.4 

31 

15  10.6 

«S  14-5 

55  35-4 

+X.X5 

55  49-4 

4-X.X9 

1  14.3 

2.07 

1-4 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

DerlinadoiL. 

Dittfor 

Hour. 

RiRht 

Diff.ror 

Declination. 

Diff.far 

AsMnsioD. 

z  Miavte. 

z  Minute. 

Ascension. 

I  Minute. 

zMlxxnCe. 

T 

UESDA 

Y  1. 

THURSDAY  3. 

h    m       s 

t 

•          r          » 

0 

h    m       8 

6 

•            f             V 

m 

o 

5  24  15.43 

••S44l 

N.26  49  38.  z 

—  0.007 

0 

7  11  33.32 

2.3003 

N.24  16  42.0 

^tmi 

z 

5  26  30.10 

•.«449 

26  49  33.7 

0.Z40 

x 

7  13  45.27 

«.X979 

24  10  2X.5 

«.4e9 

2 

5  28  44.82 

a.a457 

26  49  21.3 

0.373 

2 

7  15  57.07 

••X955 

24    3  53.7 

«.5«5 

3 

5  30  59.58 

a.84^ 

26  49     I.O 

0.406 

3 

7  18     8.73 

8.193X 

23  57  18.5 

6.647 

4 

5  33  14.38 

C.2469 

26  48  32.6 

0.540 

4 

7  20  20.24 

8.1906 

23  50  36.x 

6.7^ 

5 

5  35  29.21 

•.8474 

26  47  56.2 

0.673 

5 

7  22  31.60 

8.Z88Z 

23  43  46.5 

6.8^ 

6 

5  37  44.07 

a.a478 

26  47  II. 8 

0.807 

6 

7  24  42.81 

8.z8s5 

23  36  49.6 

7.007 

7 

5  39  58.95 

•.3483 

26  46  19.4 

0.94X 

7 

7  26  53.86 

8.Z838 

23  29  45-6 

7.za6 

8 

5  42  13.85 

C.3484 

26  45  18.9 

X.075 

8 

7  29    4.75 

8.z8oa 

23  22  34.5 

7.«43 

9 

5  44  28.76 

8.3486 

26  44  10.4 

Z.308 

9 

7  31  15.49 

8.X776 

23  15  16.4 

7.361 

lO 

5  46  43.68 

a.a4»7 

26  42  53.9 

x.34a 

10 

7  33  26.07 

8.Z750 

23     7  51.2 

7.499 

zz 

5  48  58.60 

•.0487 

26  41  29.3 

1.476 

II 

7  35  36.49 

8.X733 

23     0  19.0 

7.396 

12 

5  51  13.53 

a.a487 

26  39  56.7 

Z.610 

12 

7  37  46.74 

8.X695 

22   52  39.7 

7.7M 

13 

5  53  28.45 

2.2486 

26  38  16. 1 

X.743 

13 

7  39  56.83 

8.Z668 

22  44  53.5 

7.837 

14 

5  55  43.36 

a.2483 

26  36  27.5 

x.877 

14 

7  42    6.76 

8.Z640 

22  37    0.5 

7.94X 

15 

5  57  58.25 

•.2480 

26  34  30.8 

8.0ZZ 

15 

7  44  16.51 

8.z6zz 

22    29      0.6 

8.055 

i6 

6    0  13.12 

«.a477 

26  32  26.1 

3.145 

16 

7  46  26.09 

8.Z58S 

22   20   53.9 

8.167 

17 

6     2  27.97 

■.8473 

26  30  13.4 

3.378 

17 

7  48  35.51 

t.x556 

22    12   40.5 

8.380 

z8 

6    4  42.79 

2.2467 

26  27  52.7 

8.4x3 

18 

7  50  44.76 

8.XS38 

*   22      4   20.3 

8.393 

19 

6     6  57.57 

2.2460 

26  25  24.0 

8.545 

19 

7  52  53.84 

8.X499 

21  55  53.4 

8.503 

ao 

6    9  12.3X 

t.a434 

26  22  47.3 

8.677 

20 

7  55    2.75 

8.X470 

21  47  19.9 

8.6x3 

az 

6  IX  27.02 

2.2447 

26  20     2.7 

8.8x0 

21 

7  57  11.48 

8.X44Z 

21   38  39.8 

8.7«S 

22 

6  13  41.68 

a.a439 

26  17  10. I 

8.943 

22 

7  59  20.04 

8.X4X8 

21    29   53.  Z 

8.838 

23 

6  Z5  56.29 
WE 

•.2430 
DNESI 

N.26  Z4    9.6 
)AY  2. 

S*075 

23 

8     z  28.45 

1 

•.1384 

7RIDA1 

N.8X  20  59.9 

^4. 

8.940 

o 

6  z8  10.84 

S.2490 

N.26  zz     z.z 

3.307 

0 

8    3  36.65 

8.X355 

N.2X    Z2     0.3 

9.0I8 

z 

6  20  25.33 

8.2410 

26    7.44.7 

3*339 

x 

8     5  44.69 

8.Z336 

21      2   54.2 

9.155 

2 

6  22  39.76 

a.8399 

26    4  20.4 

3.47« 

2 

8    7  52.56 

3.Z897 

20  53  41.7 

9.86Z 

3 

6  24  54.12 

•.■387 

26    0  48.x 

3.603 

3 

8  10    0.26 

8.zaG9 

20  44  22.9 

9.366 

4 

6  27     8.41 

2.8373 

25  57    8.0 

3.734 

4 

8  12     7.79 

8.Z340 

20  34  57.8 

9.470 

5 

6  29  22.62 

8.236a 

25  53  20.0 

3.866 

5 

8  14  15.14 

8.Z3ZZ 

20  25  26.5 

9.S74 

6 

6  31  36.75 

8.2348 

25  49  24.1 

3.997 

6 

8  16  22.32 

2.XI82 

20  Z5  48.9 

9.^ 

7 

6  33  50.80 

•.9334 

25  45  20.4 

4.X37 

7 

8  18  29.33 

2.XX53 

20     6     5.x 

9.780 

8 

6  36    4.76 

8.23x9 

25  41     8.9 

4.356 

8 

8  20  36.16 

a.zz24 

19  56  15.3 

9.88X 

9 

6  38  18.63 

8.23Q3 

25  36  49.7 

4.385 

9 

8  22  42.82 

8.X096 

19  46  19.4 

9.988 

xo 

6  40  32.40 

8.22I7 

25  32  22.7 

4.5x3 

xo 

8  24  49.31 

8.Z067 

19  36  17.5 

XO.0B3 

IX 

6  42  46.07 

2.2371 

25  27  47.9 

4.644 

XX 

8  26  55.63 

8.Z039 

19  26     9.6 

ia.i8z 

12 

6  44  59.65 

8.23S4 

25  23     5.4 

4.773 

12 

8  29     1.78 

8.XOZX 

19  15  55.8 

10.879 

13 

6  47  13.12 

8.8336 

25  18  15.2 

4.90X 

13 

8  31     7.76 

8.0983 

19     5  36.1 

XO.377 

14 

6  49  26.48 

8.8U7 

25  13  17.3 

5.038 

14 

8  33  13.57 

8.0955 

18  55  10.6 

10.473 

15 

6  51  39.72 

8.8197 

25     8  xi.8 

5.156 

15 

8  35  19.22 

8.0937 

18  44  39.3 

to.  569 

i6 

6  53  52.85 

8.8I78 

25     2  58.6 

5.a83 

16 

8  37  24.70 

8.ogoo 

18  34     2.3 

10.665 

17 

6  56     5.86 

2.3X57 

24  57  37.8 

5.409 

17 

8  39  30.02 

8.0878 

18  23  19.5 

10.760 

i8 

6  58  18.74 

8.2X37 

24  52    9.5 

5.535 

18 

8  41  35.17 

8.0845 

18  12  31.1 

10.853 

19 

7     0  31.50 

8.31X6 

24  46  33.6 

5.66Z 

19 

8  43  40.16 

8.0818 

18     I  37.1 

zo.946 

20 

7     2  44.13 

8.3094 

24  40  50.2 

5.786 

20 

8  45  44.99 

8.0793 

17  50  37.6 

XI.037 

21 

7    4  56.63 

8.3073 

24  34  59.3 

5.9x0 

21 

8  47  49.67 

8.0767 

17  39  32.6 

zz.ia8 

22 

7     7     9.00 

8.3Q30 

24  29     x.o 

6.034 

22 

»  49  54.19 

8.0740 

17   28   22.2 

n.8x8 

«3 

7  .9  21.23 

8.8087 

24  22  55.2 

6.XS8 

23 

8  51  58.55 

8.0713 

17   17      6.4 

11.908 

24 

7  "  33.32 

8.3ocg 

N.24  x6  42.0 

6.381 

24 

8  54     2.75 

8.0687 

N.17     5  45.2 

n*387 

VI. 


JUNE,  1897. 


97 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right 
Ascension. 


Diflf.  for 
I  Minute. 


Declination. 


Diff.for 
I  Minute. 


Hour. 


Rifht 


Diff.  for 
z  Minute. 


Declination. 


Diff.  for 
X  Minute. 


O 

z 

2 

3 

4 
5 
6 

7 

8 

9 

lO 

iz 

12 

13 
14 
15 
z6 

17 

i8 

19 

2Z 

sa 
a3 


SATURDAY  5. 


h  m 
8  54 
8  56 

8  58 

9  o 


«.75 

6.80 

10. 7  z 

14.47 
18.08 

21.55 
24.87 
28.06 
31.1X 
34.02 
36.80 

39.45 
41.98 

44.39 
46.67 
48.83 
50.88 
52.82 
54.64 
56.35 
57.97 
59.49 
0.91 
2.24 


s 
t.0687 

3*  06^ 
a.0639 

a. 06x4 
2.0990 
t.0566 
8.0543 
8.0510 
8.0497 
a.  0474 
a.  045a 
8.043a 
8.041a 
8.0391 
a. 0370 
a.  0351 
8.0338 
8.03X3 
3.0294 
a. 0377 
3.036Z 

8.Q24S 
8.0339 
8.03Z3 


N. 


N 


45.2 
Z8.7 
47.0 
zo.z 

28.  z 

41.0 
48.8 

51.6 

49.5 
42.5 
30.6 

14.0 
52.7 

26.7 
56.0 
20.7 

40.9 

56.6 

8.0 

15.0 

17.6 

15.9 

ZO.O 

59.9 


SUNDAY  6. 


0 

9  43 

3.47 

a. 0197 

N.Z2 

Z 

9  45 

4.61 

8.0x83 

zz 

a 

9  47 

5.67 

8.0x71 

ZI 

3 

9  49 

6.66 

8.0x58 

zz 

4 

9  51 

7.57 

8.0x46 

zz 

5 

9  53 

8.4Z 

8.0X34 

zz 

6 

9  55 

9.17 

a.OX33 

zo 

7 

9  57 

9.87 

a.oxx8 

zo 

8 

9  59 

10. 5  z 

8.0X08 

10 

9 

10     z 

Z1.09 

8.0093 

zo 

10 

zo    3 

ZX.62 

8.0064 

9 

IZ 

10    5 

Z2.ZO 

8.0076 

9 

la 

zo    7 

12.53 

9 

13 

zo    9 

Z2.92 

8.0063 

9 

14 

10  zz 

13.27 

a.  0036 

8 

15 

zo  Z3 

13.59 

a.oo9z 

8 

16 

zo  15 

Z3.88 

a. 0046 

8 

17 

zo  Z7 

14.14 

8.0043 

8 

18 

10  Z9 

14.38 

8.0038 

19 

zo  2Z 

14.60 

3.0036 

20 

zo  23 

14.81 

3.0035 

2Z 

10  25 

Z5.O2 

3.0034 

22 

10  27 

Z5.22 

3.0093 

23 

zo  29 

15.42 

3.0034 

6 

24 

zo  3z 

15.63 

8.0035 

N.  6 

8  45.8 

55  27.6 
42  5.4 
28  39.2 

15  9.1 

I  35.2 

47  57.6 

34  16.2 

20  3Z.Z 

6  42.4 

52  50.2 

38  54.4 

24  55.1 

zo  52.4 

56  46.4 
42  37.1 
28  24.6 


8.9 
50.0 
28.1 
3.2 
35.3 
4.5 
47  30.9 
32  54-6 


14 
59 
45 
31 
16 
2 


11.397 
11.485 
IX. 578 
xx.6s8 
".743 
XX.828 
zz.9xa 
".994 
X3.076 
XS.X57 
13.337 
13.3x6 
X3.394 
13.473 
13.550 

X3.626 
Z3.70Z 

13.774 
X3.847 

xa.930 
X3.99a 

13.063 
13.133 

13.303 


13.369 
IS. 337 
13.403 
X3.469 
13.533 
13.396 
X3.659 
X3.73X 

IS. 78a 
13.841 
13.900 
X3.959 
14.0x7 
14.073 
X4.X38 
X4.X83 
X4.S35 
X4.388 
14.340 
H.390 
14.440 
14.489 
X4.5S7 
X4.383 
14.639 


O 
Z 
2 

3 

4 
5 
6 

7 
8 

9 
10 
II 

Z2 
13 

14 
15 

z6 

17 
18 

19 
20 
21 
22 
23 


o 

z 

2 

3 

4 
5 
6 

7 

8 

9 
10 

IZ 
Z2 
13 
14 
15 
16 

17 
18 

19 
20 
2Z 
22 
23 
24 


MONDAY  7. 


h  m 
10  31 
10  33 
zo  35 
zo  37 
zo  39 
zo  41 
10  43 
zo  45 
zo  47 
zo  49 
10  51 
10  53 
10  55 
10  57 
10  59 
IZ      z 


• 
15.63 
15.84 
16.07 
16.32 
16.59 
16.89 
17.22 

17.59 
18.00 
18.46 
18.97 

19.54 
20.16 
20.85 
21.62 
22.46 

23.39 
24.40 

25.50 
26.70 
28.00 
II  13  29.41 
IZ  Z5  30.93 
zz  Z7  32.56 


ZI 

II 
zz 

zz 


zz  zz 


s 
a.0035 

3.0037 
a.0040 
3.0043 
3.0047 
8.005a 
8.0058 
8.0065 
8.007a 
3.0081 
8.0090 
3.0099 
8.0x09 

8.0I31 
a.0134 
8.0x48 
3.0x63 

a. 0176 
8.0x9a 
8.oao8 

8.0386 
8.0344 
8.0363 
a. 0388 


N. 


N. 


32  54.6 
z8  15.5 

3  33.8 

48  49.5 
34  2.7 
19  13.3 

4  21.5 

49  27.3 
34  30.9 
19  32.3 

4  31.5 

49  28.5 

34  23.5 

3  19  16.5 

3     4     7.6 

2  48  56.9 

2  33  44.4 
2  18  30.1 
3  14.2 
47  56.7 
32  37.6 
17  17. 1 
z  55.2 
46  33.0 


TUESDAY  8. 


zz 
zz 
zz 
zz 
zz 
zz 
zz 
zz 
zz 
zz 
zz 
zz 

IZ 

zz 
zz 
zz 
zz 
zz 
zz 
zz 

Z2 
12 
Z2 

zs 

12 


19  34.31 

21  3P.I9 
23  38.20 
25  40.36 
27  42.66 
29  45.11 
31  47.71 

33  50.47 
53.39 
56.48 
59.75 
3.21 
6.85 
ZO.68 
14.70 
50  18.93 
52  23.36 
54  28.0Z 
56  32.88 

58  37.97 
o  43.29 
a  48.85 

4  54.65 
7  0.69 
9  6.98 


8.0303 
••0334 
a.0348 
8.0378 
8.9306 
a.0431 
8.0447 
a.0473 

a.  0301 
a.0590 
8.0561 
a.os9t 
8.o6a3 
a.o6$4 
a.  0687 
3.0733 
8.0757 
3.0793 
a. 0830 
8.0668 
a.0907 
a. 0947 
a.0987 
a.io38 
a.  1070 


IN. 

N. 
S. 


o  3z 
o  Z5 
o  o 
o  Z5 
o  30 
o  46 

Z       I 

z 
z 
z 

2 
2 

a 
a 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 


17 
32 
48 

3 
19 
34 
50 

6 
21 

37 

52 

8 

24 
39 
55 
10 
26 
41 


7.5 
4Z.8 
15.0 
12.8 
4Z.6 
ZI.4 
4a.o 
13.4 
45.4 
18.0 
51.2 
24.8 
58.8 
33.1 

7.7 
42.4 
17. 1 

51.9 
26.6 

i.z 
35.4 

9-3 
42.8 
Z5.8 
48,2 


14.639 
14.674 
14.717 
14.759 
14.803 
14.843 
14.883 
14.931 
14.958 
14.995 
13.033 
X5.o^ 
15.100 
15.13a 
13.163 
15.193 
15.333 
15.35a 
15.379 
15.305 
15.330 
XS.3SS 
X5.37« 
XS.397 


13.418 

X5.4S7 
XS.455 

15.47« 
15.488 

15.503 
15.5x7 
15.538 

15.538 
15.548 
15.557 
15.563 
15.569 
X5.574 
X5.577 
X5.578 

15.579 
X5.579 
X5.577 
X5.573 
X5.5«8 
15.56a 
15.394 
15.945 
X5.S34 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Right 

Diir.for 

DecUnatioiL 

DiflP.for 

Rigiit 

Dlir.for 

Declination. 

Diir.for 

Asceuiion. 

zMinata 

I  Minute 

Ascension. 

I  Minute. 

1  M»"^*^ 

WI 

:dn£S] 

DAY  9. 

FRIDAY  XI. 

h    m       s 

■ 

•          «           i» 

m 

h    m       • 

s 

•        t         m 

• 

O 

12     9     6.98 

3.1070 

S.  5  41  48.2 

15.534 

0 

13   56  44.51 

«-4fi37 

S.I7    24   32.3 

13.053 

I 

12   II   13.53 

3.111S 

5  57  19.9 

15.533 

X 

13  59     9.09 

8.4x35 

X7  37  32.5 

xa.954 

2 

12    13   20.34 

a.xiS7 

6  12  50.9 

15.509 

2 

14     I  34.13 

8.4313 

17  50  26.8 

ia.854 

3 

12    15   27.42 

8.xaQ3 

6  28  21.0 

15.493 

3 

X4     3  59.64 

8. 4391 

18     3  15.0 

ia.751 

4 

12    17   34.78 

a. 1349 

6  43  50.1 

15.477 

4 

14     6  25.62 

a.4368 

18  15  56.9 

13.646 

5 

12    19   42.41 

3.X39S 

6  59  18.3 

15.461 

5 

14     8  52.06 

a.4446 

x8  28  32.5 

ia-539 

6 

12   21    50.32 

a- 1343 

7  14  45.4 

15.44a 

6 

14  XI  18.97 

8.4534 

18  41     1.6 

ia.430 

7 

12   23    58.52 

t.X393 

7  30  11.3 

15.430 

7 

14  13  46.35 

8.4603 

18  53  24.1 

18.3x8 

8 

12   26      7.02 

a.x44x 

7  45  35.8 

15.397 

8 

14  16  14.21 

8.4663 

19     5  39.8 

18.904 

9 

12   28    15.81 

a.i49z 

8     0  58.9 

15.37a 

9 

14  18  42.54 

a.4761 

19  17  48.6 

18.088 

lO 

12   30    24.91 

a.  1543 

8  16  20.5 

X5.347 

10 

14  21  11.34 

3.4839 

19  29  50.4 

II.97X 

II 

la  32  34-32 

3.1595 

8  31  40.5 

15.330 

II 

14  23  40.61 

8.49x8 

19  41  45.1 

ZI.851 

12 

12  34  44-05 

a.xGiS 

8  46  58.9 

15.393 

12 

14  26  10.36 

a. 4997 

19  53  32.5 

X1.739 

13 

12  36  54.10 

a.x7oa 

9     2  15.5 

X5.a6x 

13 

14  28  40.58 

3.5076 

20    5  12.6 

11.605 

14 

12  39     4.47 

3.1756 

9  17  30.2 

15.838 

14 

14  31  11.27 

8.5154 

20  16  45.1 

XI.478 

15 

12  41  15.17 

a.x8xa 

9  32  42.9 

15.194 

15 

14  33  42.43 

•.5asa 

20  28  10.0 

11.350 

i6 

12  43  26.21 

a.x868 

9  47.53.5 

15.X59 

16 

14  36  14.06 

8.53XX 

20  39  27.x 

ii.ai9 

17 

12  45  37.59 

^  a.x9a6 

10    3     2.0 

15.183 

17 

14  38  46.16 

8.5389 

20  50  36.3 

zi.offy 

i8 

12  47  49.32 

a.x98* 

10  18     8.2 

13.083 

18 

14  41   18.73 

8.5467 

21     I  37.5 

10.9SS 

19 

12  50     1.40 

a.3Q4S 

10  33  12.0 

15.04a 

19 

14  43  51.76 

a.  5544 

21  12  30.5 

10.815 

20 

12  52  13.84 

3.aioa 

10  48  13.3 

iS«ooo 

20 

14  46  25.25 

8.5631 

21    23    15.3 

10.^ 

21 

12  54  26.63 

3.3163 

II     3  12.0 

14.956 

21 

14  48  59.21 

3.3698 

21  33  51.7 

10.535 

22 

12  56  39.79 

a. 3335 

II  18     8.0 

14.910 

22 

14  51  33-63 

a.  5774 

21  44  19.5 

10.993 

23 

12  58  53-33 
TH 

3.3387 
URSD/ 

S.I  I  33     1.2 
lY  la 

14.863 

23 

14  54     8.50 
SA 

a.5849 
TURD/ 

S.21  54  38.7 
LY  xa. 

X0.847 

o 

13     I     7.24 

3.3350 

S.11  47  51.5 

14.813 

0 

14  56  43.82 

a.  5984 

S.22    4  49.x 

10.099 

X 

13     3  21.53 

3.34x4 

12    2  38.8 

14.761 

I 

14  59  19.59 

a. 5999 

22  14  50.6 

9.949 

2 

13     5  36.21 

a.3478 

12  17  23.0 

14.709 

2 

15     I  55-81 

8.6073 

22  24  43.0 

9.797 

3 

13     7  51.27 

a.3S4s 

12  32    3.9 

14.^4 

3 

15     4  32.47 

3.6147 

22   34   26.3 

9.644 

4 

13  10    6.72 

a. 3606 

12  46  41.5 

14. 597 

4 

15     7    9.57 

3.6330 

22   44      0.3 

9.489 

5 

13  12  22.57 

a.a67tf 

13     I  15.6 

14.538 

5 

15     9  47." 

8.6393 

22   53   25.0 

9.33a 

6 

13  14  38.83 

3.3743 

13  15  46.x 

14.478 

6 

15  12  25.07 

3.6363 

23      2   40.2 

9.17a 

7 

13  16  55.49 

a.a8xz 

13  30  13.0 

X4-417 

7 

15  15     3.46 

a.6433 

23    "    45.7 

9.0XX 

8 

13  19  12.56 

8.3880 

13  44  36.1 

X4.35» 

8 

15  17  42.27 

3.630a 

23   20   41.5 

8.848 

9 

13  21  30.05 

a.a9SO 

13  58  55.2 

I4.a85 

9 

15  20  21.49 

a.657X 

23    29   27.5 

8.684 

lO 

13  23  47.96 

3.3010 

14  13  10.3 

14.8x7 

10 

15  23     1. 12 

8.6638 

23   38      3.6 

8.517 

II 

13  26    6.29 

a.3090 

14  27  21.3 

14.147 

II 

15  25  41.15 

3.6704 

23   46   29.5 

8.347 

12 

13  28  25.04 

3.3x6x 

14  41  28.0 

14.076 

12 

15  28  21.57 

8.6769 

23  54  45.2 

8.176 

13 

13  30  44.2a 

8.3233 

14  55  30.4 

14.003 

13 

15  31     2.38 

a. 6834 

24     2  50.6 

8. 004 

14 

13  33     3.84 

3.3306 

15     9  28.2 

13.925 

14 

15  33  43.58 

3.6897 

24  10  45.7 

7.831 

15 

13  35  23.89 

■.3379 

15  23  ai.4 

13.847 

15 

15  36  25.15 

8.6959 

24  18  30.3 

7.655 

i6 

13  37  44.38 

«.3453 

15  37    9.9 

13.767 

16 

15  39     7.09 

3.7030 

24  26     4.3 

7.477 

17 

13  40     5.32 

a.  33V 

15  50  53.5 

13.685 

17 

15  41  49.39 

8.7080 

24  33  27.5 

7.=97 

i8 

13  42  26.70 

a.s6oi 

16    4  32.x 

13.601 

18 

15  44  32.05 

8.7138 

24  40  39.9 

7.116 

19 

13  44  48.53 

3.3676 

16  18     5.6 

13.515 

19 

15  47  15.05 

3.7194 

24  47  41.4 

6.933 

20 

13  47  10.81 

a. 375a 

16  31  33.9 

13.427 

20 

15  49  58.38 

3.7249 

24  54  31.9 

6.750 

21 

13  49  33.55 

8.3838 

16  44  56.9 

13.337 

21 

15  52  42.04 

a.73P3 

25     I   11.4 

6.565 

aa 

13  51  56.75 

3.3904 

16  58  14.4 

X3.a44 

22 

15  55  26.02 

3,7336 

25     7  39.7 

6.378 

«S 

13  54  20.40 

3.3980 

17  IX  26.2 

13.149 

23 

15  58  10.31 

3.7406 

25  13  56.7 

6.189 

1  24 

13  56  44.51 

3.4057 

S.17  24  32.3 

13.05a 

24 

16     0  54.89 

2.7454 

S.25  20     2.4 

5.999 

vm. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.for 

DeclinationI 

DilLfor 

Hour. 

Rifht 

DifLtot 

Declixuition. 

DlfLtor 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

z  Minute. 

X  Minute. 

s 

UNDAI^ 

'   13. 

TUESDAY  15. 

h    m       s 

8 

«          r           w 

m 

h    m       8 

8             i 

•       f       » 

m 

O 

x6    o  54.89 

a.7454 

S.25    20       2.4 

5.999 

0 

x8  14  37.17 

«-744a 

S.26   15   14.6 

^790 

X 

16    3  39.76 

a.75os 

25    25    56.6 

5.808 

I 

18  17  21.67 

«.739a 

26  XI  25.6 

3.9X8 

a 

16     6  24.92 

•.7548 

25  31  39.4 

3.617 

a 

18  20     5.87 

8.7340 

a6    7  25.x 

4.XO3 

3 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  DirectioB 

Noon* 

P.L. 
of 

nil*. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXli. 

P.L. 
of 

of  Object 

Diff. 

DiflE. 

Diff. 

Diff. 

•     »     i» 

•        #        tr 

•        9        m 

•       f       • 

a 

Sun 

W. 

22     5  5^ 

S395 

23    28    18 

3380 

24  50.  57 

3365 

26  13  53 

335X 

Regains 

E. 

54  20  43 

8962 

52  49  43 

•956 

51  18  35 

■950 

49  47  19 

•M3 

JUPITBR 

£. 

58    7  36 

3«^ 

56  37  29 

2998 

55     7  14 

8992 

53  36  51 

•986 

Spica 

E. 

Z08  24  Z7 

8963 

106  53  x8 

•957 

Z05  22  Z I 

•950 

X03  50  55 

«43 

3 

Sun 

W. 

33  13  13 

3393 

34  36  33 

3a8x 

36     I     7 

5370 

37  25  54 

33S9 

Regulns 

E. 

42    8  56 

tgog 

40  36  49 

8902 

39    4  33 

•895 

37  32     8 

•887 

Jupiter 

E. 

46    3    0 

8954 

44  31  49 

•946 

43    0  29 

8940 

41  29     X 

•933 

Spica 

E. 

96  12  25 

9907 

94  40  15 

•899 

93     7  55 

889X 

91  35  25 

•883 

4 

Sun 

W. 

44  3»  58 

3204 

45  59    2 

S193 

47  25  19 

3x88 

48  51  50 

3X7X 

Spica 

E. 

83  50  z6 

■840 

82  x6  40 

8831 

80  42  53 

aSax 

79    8  53 

«8ia 

Saturn 

E. 

Z17  32  42 

■8S3 

X15  59  22 

8848 

114  25  49 

883X 

Z12  52    2 

flBax 

5 

Sun 

W. 

56    7  52 

Sixi 

57  35  48 

3099 

59    3  59 

3087 

60  32  25 

S074 

Pollux 

W. 

»o  33  15 

agoo 

22     5  34 

8870 

23  38  31 

•845 

25    X2      X 

802X 

Spica 

E. 

71  15  43 

a762 

69  40  25 

8730 

68     4  52 

•740 

66  29     5 

8729 

Saturn 

E. 

X04  59  43 

K^ 

103  24  32 

•756 

loi  49    7 

•745 

100  13  27 

«^733 

6 

Sun 

W. 

«7  58  34 

.    3007 

69  28  38 

•993 

70  58  59 

8980 

72  29  37 

•965 

Pollux 

W. 

33    6  37 

«7M 

34  42  47 

8705 

36  19  20 

8689 

37  56  15 

8673 

d^ica 

E. 

58  26  24 

0670 

56  49     4 

8658 

55  "  28 

2646 

53  33  35 

•633 

Saturn 

E. 

92  XI  10 

a^3 

90  33  54 

8660 

88  56  21 

3649 

87  18  32 

•635 

7 

Sun 

W. 

80    7  24 

8891 

81  39  54 

8876 

83  12  43 

8662 

84  45  51 

•«45 

Pollux 

W. 

46    6  21 

t59a 

47  45  27 

•576 

49  24  55 

3561 

51     4  44 

•545 

Mars 

W. 

25  52  18 

«76o 

27  27  38 

•745 

29     3  i8 

3739 

30  39  19 

•7x4 

Spica 

E. 

45  X9  50 

9569 

43  40  12 

•556 

42    0  z6 

8543 

40  20     X 

•539 

Saturn 

E. 

79     5     I 

•570 

77  25  25 

•556 

75  45  30 

•543 

74     5  17 

•530 

Antares 

E. 

91    4  49 

•557 

89  24  55 

•543 

87  44  42 

•539 

86     4    9 

•5x5 

8 

Sun 

W. 

92  36  38 

.    «7«^ 

94  "  49 

873X 

95  47  21 

•735 

97  23  X4 

•7x9 

Pollux 

W. 

59  29  z6 

84G7 

61   XI   16 

•451 

62  53  38 

3436 

64  36  2X 

8480 

Mars 

W. 

38  44  33 

2636 

40  22  39 

8681 

42     X     6 

8605 

43  39  54 

•589 

Regulus 

W. 

22  26  54 

a4e>5 

24    8  56 

2448 

25  51  23 

•430 

27  34  15 

8413 

Saturn 

E, 

65  39  29 

0462 

63  57  22 

•449 

62  14  57 

3436 

60  32  13 

8483 

Antares 

E. 

77  36  24 

a44a 

75  53  49 

8488 

74  10  54 

•413 

72  27  38 

•398 

9 

Sun 

W, 

X05  27  58 

a640 

X07     5  58 

8624 

108  44  20 

8609 

no  23    3 

•S9i 

Pollux 

W. 

73  15  30 

8344 

75     0  25 

8329 

76  45  42 

33x4 

78  31  21 

8300 

Mars 

W. 

51  59  19 

asxx 

53  40  17 

2496 

55  21  36 

3481 

57    3  16 

8466 

Regulus 

W. 

36  14  24 

«334 

37  59  34 

83x8 

39  45     7 

8303 

41  31     2 

8888 

Jupiter 

W. 

31  48     4 

8387 

33  31  58 

3370 

35  x6  16 

•353 

37    0  58 

•337 

Saturn 

E. 

51  53  54 

«359 

50    9  21 

8348 

48  24  31 

•337 

46  39  25 

8336 

Antares 

E. 

63  45  55 

•324 

62    0  31 

8309 

60  14  45 

•395 

58  28  38 

8^ 

10 

Sun 

W. 

118  41  45 

asao 

X20  22  30 

•507 

122     3  34 

•494 

123  44  56 

«4«o 

PoUux 

W. 

87  24  50 

aaso 

89  12  33 

82X6 

91     0  36 

8204 

92  48  58 

ax9x 

Mars 

W. 

65  36  50 

•394 

67  20  34 

8380 

69     4  38 

8366 

70  49     2 

«3S3 

Regulus 

W, 

50  25  59 

8217 

52  14     I 

8204 

54     2  23 

8190 

55  51     5 

ttTtt 

Jupiter 

W. 

45  50    8 

8868 

47  37     4 

8248 

49  24  20 

3235 

51  "  56 

snz 

Antares 

E. 

49  32  50 

t8XX 

47  44  39 

8X98 

45  56    9 

8X85 

44    7  19 

aiTt 
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GREENWICH  MEAN  TIME. 

LtJMAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

n 

Nam*  MHi  DirMttoa 

Midni^t 

of 

XVfc- 

of 

xiriiii>- 

of 

XXIh. 

of 

1- 

of  Object 

Dig. 

Difl. 

Diff. 

Difl. 

•          « 

•         •         «r 

•         f        m 

•        $        m 

% 

Son 

W. 

»7  37     5 

ssas 

29    0  32 

S3«7 

30  24   Z2 

33x5 

3z  48    6 

3904 

Regulus 

£• 

48  15  55 

«937 

46  44  23 

S93Z 

45  12  43 

•924 

43  40  54 

3916 

JUPITBR 

E. 

52     6  21 

i9te 

50  35  43 

*m 

49    4  57 

^967 

47  34    3 

3906 

Spica 

E. 

I02  zg  31 

•996 

100  47  58 

m 

99  16  z6 

3933 

97  44  25 

«xs 

S 

SUK 

W. 

38  50  53 

3-48 

40  x6     5 

St37 

41  4X  30 

3237 

43    7    7 

S3X5 

Regnlas 

E. 

35  59  33 

a88o 

34  26  49 

•873 

32  53  55 

■865 

31  20  5Z 

t8s7 

JUPITBR 

E. 

39  57  «4 

•oafi 

38  25  38 

39x9 

36  53  43 

39x2 

35  2Z  39 

W4 

Spica 

E. 

90    2  45 

iB75 

88  29  54 

•M7 

86  56  53 

38s8 

85  23  40 

>849 

.4 

Son 

W. 

50  18  34 

SXS9 

51  45  32 

3148 

53  12  44 

3X35 

54  40  zz 

sxas 

Spica 

E. 

77  34  41 

■80} 

76    0  17 

•79* 

74  25  39 

3783 

72  50  48 

377a 

Saturn 

E. 

zxi  z8    2 

iS^ 

109  43  48 

flSoi 

ZO8      9   2Z 

^789 

Z06  34  39 

8779 

5 

Sun 

W. 

62     z     6 

sofa 

63  30    3 

9047 

64  59  17 

3034 

66  28  47 

302X 

PoUuz 

W. 

26  46    2 

9999 

28  20  31 

«778 

29  55  28 

•759 

31  SO  50 

3740 

Spica 

E. 

64  53     4 

«7t7 

63  16  47 

<706 

6z  40  15 

•694 

60    3  27 

3689 

Saturn 

E. 

98  37  31 

97ai 

97     I  20 

3710 

95  24  53 

3698 

93  48  zo 

a685 

6 

Son 

W. 

74    0  34 

•9S0 

75  31  49 

9936 

77     3  22 

a9t3 

78  35  13 

8906 

PoUuz 

W. 

39  33  33 

a655 

41  "  13 

3640 

42  49  14 

3624 

44  27  37 

3606 

Spica 

E. 

51  55  25 

s6ax 

50  16  58 

3607 

48  38  Z3 

8594 

46  59  10 

2582 

Saturn 

E. 

85  40  25 

•fiaa 

84    2     z 

3610 

82  23  Z9 

•596 

8044  Z9 

8583 

7 

Sun 

W. 

86  19  20 

flSao 

87  53    9 

•8x5 

89  27  z8 

1798 

91     X  48 

8783 

PoUux 

W. 

5a  44  55 

asas 

54  25  28 

35x4 

56     6  22 

3498 

57  47  38 

2483 

Mars 

W. 

32  15  40 

fl698 

33  52  22 

•683 

35  29  25 

3668 

37    6  48 

8^ 

Spica 

E. 

38  39  28 

25x5 

36  58  36 

2508 

35  17  26 

•489 

33  35  57 

8477 

Saturn 

E. 

72  24  45 

3316 

70  43  54 

2503 

69     2  45 

a489 

67  2Z  16 

•476 

Antares 

E. 

84  23  16 

350Z 

82  42     4 

3486 

8z    0  31 

«47» 

79  x8  38 

8457 

8 

Sun 

W. 

98  59  29 

am 

TOO  36      4 

2687 

Z02  13     z 

3673 

Z03  50  19 

3^ 

Pollux 

W. 

66  19  27 

2405 

68     2  55 

089 

69  46  45 

«374 

71  30  57 

8359 

Mars 

W. 

45  19     4 

"574 

46  58  35 

a558 

48  38  28 

a34a 

50  z8  43 

8587 

Regulus 

W. 

29  17  31 

8397 

31     1  10 

838X 

32  45  12 

a365 

34  29  37 

8350 

Saturn 

E. 

58  49  10 

3409 

57     5  48 

a396 

55  22    8 

4384 

53  38  10 

837X 

Antares 

E. 

70  44     0 

8383 

69    0     z 

3368 

67  15  40 

«353 

65  30  58 

8339 

9 

Sun 

W. 

ZZ2      2      6 

a579 

113  4Z  30 

3S64 

Z15  2Z   Z5 

«549 

ZZ7     z  20 

ms 

Pollux 

W. 

80   17   21 

238s 

82     3  42 

837X 

83  50  24 

3257 

85  37  27 

8843 

Mars 

W. 

58  45  17 

•45X 

60  27  39 

3436 

62   zo   22 

3432 

63  53  26 

3406 

Regulus 

W. 

43  17  19 

3274 

45     3  57 

2259 

46  50  57 

3245 

48  38  18 

323X 

Jupiter 

W. 

38  46    3 

3322 

40  31  31 

a307 

42  Z7  2Z 

t29X 

44     3  34 

8377 

Saturn 

E. 

44  54     4 

33x6 

43     8  28 

•307 

41  22  39 

3399 

39  36  38 

3391 

Antares 

E. 

56  42  zo 

3366 

54  55  21 

3392 

53    8  iz 

3339 

51  20  4Z 

3335 

lO 

Sun  , 

W. 

125  26  37 

3468 

127     8  35 

•455 

Z28  50  5X 

4444 

130  33  23 

3438 

Pollux 

W. 

94  37  39 

2x79 

96  26  38 

3x67 

98  Z5  55 

2196 

zoo    5  29 

3145 

Mars 

w. 

72  33  44 

2340 

74  18  45 

3328 

76    4    4 

3316 

77  49  40 

8304 

Regulus 

w. 

57  40    6 

2165 

59  29  26 

2153 

6z  19    4 

2x41 

63    9    0 

3130 

Jupiter 

w. 

52  59  52 

2306 

54  48     7 

3x96 

56  36  41 

«x84 

58  25  33 

3x72 

Antares 

E. 

42  18  xo 

3160 

40  28  42 

3Z49 

38  38  57 

3XS7 

36  48  54 

2X26 

=1 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  mad  Direction 

Noom 

P.L. 

of 

inb. 

P.L. 
of 

Vlh. 

P.U 

of 

IXh. 

P.L. 

of 

^ 

of  Object 

DiiL 

Diff. 

DUE. 

Diff. 

•        *        » 

•    f    » 

•         t        n 

e         •         ar 

lO 

aAquils 

E. 

loa  35  50 

2858 

XOI    a  37 

i«S7 

99  28  57 

98x7 

97  54  51 

«7» 

XI 

PoUnx 

W. 

zoi  55  ao 

axM 

103  45  a6 

«Z94 

105  35  48 

•1X5 

107  a6  a4 

S106 

Mars 

W. 

79  35  33 

2S94 

81  ax  4a 

t98s 

83    8    7 

•373 

84  54  47 

«86s 

Regains 

W. 

64  59  14 

81 19 

66  49  44 

9x09 

68  40  30 

i099 

70  31  31 

•089 

Jupiter 

W. 

60  14  4a 

ax6x 

6a    4    8 

tisx 

63  53  50 

8X41 

65  43  47 

•X3X 

Antares 

E. 

34  58  34 

■Its 

33    7  58 

8105 

31  17    6 

•095 

29  25  59 

•085 

a  Aquilas 

E. 

89  59     5 

«730 

88  a3    5 

«73Z 

86  46  53 

«7»S 

85  10  31 

•707 

Fomalhant 

E. 

"4  53  19 

ssfi« 

X13  13  35 

«54i 

III  33  X9 

iQao 

109  52  34 

«s« 

xa 

Mars 

W. 

93  5X  «7 

98SS 

95  39  20 

•916 

97  27  23 

8SZI 

99  15  34 

«o6 

Regtiliia 

W. 

79  49  57 

t05X 

81  4a  za 

f^ 

83  34  37 

8039 

85  a7  xo 

«S4 

JUPITBR 

W. 

74  56  56 

S092 

76  48    8 

9086 

78  39  29 

8080 

80  30  59 

•075 

Spica 

W. 

25  51  35 

9075 

27  43  13 

9066 

«9  35    5 

8057 

31  a7  10 

ao9Z 

a  AqnilflB 

E. 

77    7  27 

«704 

75  30  53 

9709 

73  54  25 

87X6 

7a  x8    7 

17«6 

Fomalhant 

E. 

xoi  aa  5a 

«4a9 

99  39  58 

«4>9 

97  56  50 

8410 

96  13  29 

••09 

aPegasi 

E. 

"3  35  27 

M85 

i?i  49     5 

9970 

xao    a  ax 

8336 

118  15  16 

M<S 

^3 

Mars 

W, 

108  17  56 

9X93 

ixo    6  35 

9x93 

"I  55  14 

8X93 

"3  43  53 

SX94 

Regulns 

W. 

94  51  26 

9031 

96  44  28 

9090 

98  37  31 

80SX 

xoo  30  33 

•081 

Jupiter 

W. 

89  49  57 

2063 

91  41  55 

906X 

93  33  54 

8063 

95  25  52 

S063 

Spica 

W. 

40  49  44 

9030 

42  42  31 

9088 

44  35  21 

8088 

46  a8  xa 

•096 

aAqnila 

E. 

64  ao  58 

98X5 

6a  46  49 

9843 

6x  13  15 

tBTa 

59  40  ao 

•907 

Fomalhant 

E. 

87  34  48 

9387 

85  50  54 

3388 

84    7    2 

839X 

8a  a3  14 

S39S 

aPegasi 

E. 

X09  15  59 

8903 

107  a7  34 

•198 

105  39    3 

tX94 

X03  50  a7 

•198 

«4 

Regnlna 

W. 

109  55     a 

9036 

III  47  40 

9049 

1x3  40    9 

«H8 

X15  32  29 

«54 

JUPITBR 

W. 

104  44  59 

9078 

106  36  3a 

3084 

108  a7  56 

8090 

no  19  XI 

t097 

Spica 

W. 

55  51  59 

9040 

57  44  31 

•046 

59  36  54 

flosz 

6x  a9    9 

•0S7 

Fomalhant 

E. 

73  46  ay 

9439 

72    3  48 

8453 

70  ax  a9 

1469 

68  39  3a 

8486 

a  Pegasi 

E. 

94  47  i« 

9x98 

92  58  42 

8903 

91  10  19 

•808 

89  aa    4 

8815 

15 

Spica 

W. 

70  47  40 

9099 

72  38  41 

9x09 

74  29  27 

8X80 

76  19  56 

•xsx 

Saturh 

W. 

38    6  16 

9X60 

39  55  44 

9164 

41  45    6 

8X70 

43  34  19 

•xTtf 

Antares 

W. 

24  56  49 

9092 

a6  48    0 

9103 

28  38  55 

•XX4 

30  29  33 

•195 

Fomalhant 

E, 

60  16  50 

9606 

58  38    3 

3^ 

56  59  58 

»^x 

55  2a  39 

9708 

a  Pegasi 

E. 

80  a3  47 

9363 

78  36  53 

8376 

76  50  18 

1889 

75    4    3 

«304 

i6 

Spica 

W. 

85  27  41 

9Z98 

87  16  la 

88X9 

89    4  2a 

8987 

90  52    9 

tt43 

Saturn 

W. 

5a  37  20 

8896 

54  25     9 

9338 

56  la  40 

8851 

57  59  51 

•96s 

Antares 

W. 

39  38    3 

8X9X 

41  26  44 

9806 

43  15    2 

8331 

45     2  58 

«07 

Fomalhant 

E. 

47  29  54 

9950 

45  58  38 

30X4 

44  28  4a 

3083 

43    0  II 

3x58 

aPegasi 

E. 

66  18  39 

9393 

64  34  54 

«4X3 

62  51  38 

•436 

61     8  54 

•458 

a  Arietis 

E. 

108  x8  16 

9908 

106  30    0 

•393 

104  42    6 

8837 

xoa  54  34 

M53 

Venus 

E. 

113  56  38 

9468 

112    14  40 

3484 

"0  33    4 

S499 

108  51  49 

•5x5 

17 

Spica 

W- 

99  45     8 

9396 

XOI  30  30 

3344 

103  15  a6 

Q6t 

X04  59  56 

S379 

Saturn 

w. 

66  50  a9 

3349 

68  35  a8 

3357 

70  ao    4 

•373 

72    4  15 

t39X 

Antares 

w. 

53  56  39 

9390 

55  42    9 

9337 

57  27  14 

4355 

59  II  53 

1373 

a  Pegasi 

E. 

52  43  52 

3593 

51     4  47 

9624 

49  26  a5 

«657 

47  48  47 

869s 

a  Arietis 

E. 

94     2  48 

9335 

92  17  40 

3353 

90  3a  57 

«37X 

88  48  40 

•388 

Venus 

E. 

100  31  a7 

•60* 

98  52  37 

8688 

97  H  12 

•Sfi 

95  36  13 

•660 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Name  and  Direodoo 

Midnight 

P.L. 

of 

XVk. 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 
of 

P 

oC  Object 

DUE. 

Dtff. 

Diff. 

nDUL 

•        »        m 

•       »       It 

•        t        It 

•        »        m 

zo 

aAqoOflB 

£. 

96   20  22 

OTSa 

94  45  31 

«7^ 

93  XO  20 

•753 

91  34  5X 

■74Z 

II 

PoUnz 

W. 

109   17   14 

•098 

XXX    8  17 

K90 

1X2  59  31 

•c«3 

114  50  56 

907« 

Mars 

W. 

86  41  42 

B9S3 

88  28  50 

M45 

90  x6  XX 

«37 

92    3  44 

9230 

Regulos 

W. 

72   22  47 

•061 

74  14  16 

aoTa 

76     5  58 

•064 

77  57  52 

•W 

JUPITBR 

w. 

67  33  59 

axsa 

69  24  25 

axi4 

71  15    3 

9X0S 

73     5  54 

9098 

Antares 

E. 

«7  34  37 

■077 

25  43     2 

•068 

23  51  14 

906X 

21  59  14 

9094 

a  AquilflB 

E. 

83  34     I 

•703 

8x  57  25 

870X 

80  20  46 

9700 

78  44    6 

970X 

Fomalhant 

E. 

108  XX  23 

3484 

X06  29  47 

■4^ 

X04  47  48 

8433 

103     5  29 

•441 

la 

Mars 

W. 

xox    3  52 

S102 

X02  52.  16 

tigs 

X04  40  46 

9x96 

106  29  20 

9X94 

Regulas 

W. 

87  19  51 

ao30 

89    X2   38 

•«7 

91     5  30 

9025 

92  58  26 

9092 

Jupiter 

W. 

82  22  36 

ao/a 

84  X4  19 

9068 

86     6     8 

9o6s 

87  58     I 

W06i 

Spica 

W. 

33  19  25 

0044 

35  "  50 

•040 

37    4  22 

9033 

38  57     I 

9033 

a  AquilaB 

E. 

70  42     2 

«738 

69     6  13 

8753 

67  30  44 

8771 

65  55  38 

8791 

Fomalhant 

E. 

94  29  58 

C396 

92  46  x8 

2393 

91     2  32 

8389 

89  x8  41 

8387 

a  Pegasi 

E. 

xi6  27  53 

■Q3 

1x4  40  14 

•223 

XX2   52   21 

98X4 

XXI    4  15 

9908 

13 

Mars 

W. 

115  3«  30 

2195 

1x7  2X     5 

1X98 

XX9     9  36 

290X 

120  58    2 

8905 

Regulus 

W. 

102  23  34 

ao23 

X04  x6  32 

9025 

X06     9  27 

9028 

X08    2  17 

8039 

Jupiter 

W. 

97  17  49 

ao64 

99    9  43 

•066 

XOX     X  34 

9070 

X02  53  20 

9074 

Spica 

W. 

48  21     3 

ac«9 

50  X3  52 

9030 

52    6  39 

t033 

53  59  22 

9037 

aAqailae 

E. 

58     8  10 

•946 

56  36  49 

S989 

55    6  22 

SC^8 

53  36  56 

3092 

Fomalhant 

E. 

80  39  32 

a40x 

78  55  58 

9408 

77  12  34 

94x7 

75  29  23 

2427 

a  Pegasi 

E. 

102      X    47 

at9x 

100  X3     6 

9X92 

98  24  26 

2x92 

96  35  47 

9X95 

14 

Regulas 

W. 

XX7  24  39 

aoGa 

1x9  16  37 

907O 

X2X     8  23 

2078 

X22  59  56 

9088 

Jupiter 

W. 

X12  xo  X5 

3105 

X14     X     7 

21x3 

"5  51  47 

9X22 

XX7  42  13 

9I3X 

Spica 

W. 

63  21  X5 

ao64 

65  X3  xo 

2072 

67    4  53 

9080 

68  56  23 

9088 

Fomalhant 

E. 

66  57  59 

2506 

65  x6  54 

2527 

63  36  19 

955X 

6x  56  x6 

8577 

a  Pegasi 

E. 

87  33  59 

9zas 

85  46     5 

928X 

83  58  24 

924X 

82  xo  58 

899X 

15 

Spica 

W. 

78  xo     8 

ai43 

80     0     X 

9x56 

81  49  35 

9x70 

83  38  48 

9X83 

Saturn 

W. 

45  23  22 

2x84 

47  12  13 

3193 

49    0  51 

9203 

50  49  X4 

98X4  ' 

Antares 

W. 

32  19  54 

ax37 

34    9  56 

2150 

35  59  39 

9x64 

37  49     I 

8X77 

Fomalhant 

E. 

53  46  xo 

2748 

52  xo  34 

•793 

50  35  57 

984X 

49     2  22 

8893 

a  Pegasi 

E. 

73  18  10 

asao 

71  32  39 

8337 

69  47  33 

8354 

68     2  52 

8373 

16 

Spica 

W. 

92  39  33 

«59 

94  26  33 

9975 

96  13    9 

929X 

97  59  2x 

«309 

Saturn 

W. 

59  46  42 

■879 

61  33   X2 

9994 

63  X9  20 

9309 

65     5    6 

9325 

Antares 

W. 

46  50  30 

«53 

48  37  39 

9270 

50  24  23 

9286 

52  10  43 

2302 

Fomalhant 

E. 

41  33  " 

324a 

40    7  51 

3335 

38  44  20 

3438 

37  22  46 

3553 

a  Pegasi 

E. 

59  26  42 

a48a 

57  45     4 

2508 

56     4     2 

8535 

54  23  37 

8564 

a  Arietis 

E. 

xoi     7  26 

2269 

99  20  41 

2285 

97  34  19 

9301 

95  48  21 

23x8 

Venus 

E. 

X07  xo  57 

•53« 

X05  30  28 

3549 

X03  50  23 

8507 

X02  xo  43 

8585 

17 

Spica 

W. 

106  44    J 

2397 

X08  27  40 

2416 

xxo  xo  52 

8434 

"I  53  38 

8453 

Saturn 

W. 

73  48     2 

2409 

75  31  24 

2426 

77  14  2x 

2445 

78  56  52 

2462 

Antares 

W. 

60  56     7 

a39i 

62  39  55 

2409 

64  23  X7 

9427 

66     6  X3 

8446 

a  Pegasi 

E. 

46  II  56 

8729 

44  35  54 

2769 

43    0  45 

28x1 

41  26  31 

8855 

a  Arietis 

E. 

87     4  48 

2406 

85  21  22 

9494 

83  38  22 

8443 

81  55  48 

2462 

Venus 

E. 

93  58  40 

268Z 

92  2X  34 

9700 

90  44  54 

8790 

89    8  41 

• 

9740 

108 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nmme  and  Dlrecdoo 
of  Object 

Noon. 

P.L. 

of 
Dlff. 

ni"«. 

P.I. 

of 

X>iC 

Vlh. 

P.L. 

of 

Difl. 

IXh- 

P.L. 
DilL 

•     #     i» 

•             f             H 

•      *      » 

•      *      * 

i8 

Saturk 

Antares 

aArietis 

Vbnus 

Sun 

W. 
W. 
E. 
E. 
E. 

8o  38  58 
67  48  42 
80  13  41 
87  32  54 
131  26    0 

0481 

82    20   38 

69  30  45 
78  32    0 

85  57  35 
129  51  23 

fl409 
•483 
•499 

84     I  53 

71    12   22 

76  50  45 

84  aa  4a 

X28  X7  IX 

^17 

«5X7 
aSot 

•891 

85  42  43 
72  53  33 
75     9  56 
82  48  X7 
X26  43  as 

n99 

9590 
*S3S 

•851 

19 

Saturn 

Antares 

aArietis 

Vbnus 

Sun 

w. 

E. 
E. 
£. 

94    0  31 
8x  13     6 
66  52  20 
75    2  51 
119    0  44 

flfoZ 
9996 

>M8 

95  38  50 
8a  5X  4« 
65  X4    6 

73  31     5 
XX7  29  a6 

■845 

■M 
«948 
9966 

97  x6  44 
84  30     X 
63  36  x6 

71  59  45 
"5  58  31 

■O89 

•847 
•666 
■9*7 
i989 

98  54  13 

86    752 

6x  58  5x 

70  28  5X 

XX4  a8    0 

•68$ 

9flBi 

9m 

20 

Antares 
a  Aquilae 
aArietis 
Venus 
Sun 

W. 

W. 
E. 
E. 
E. 

94  XI  19 

47  40  28 

53  57  44 

63    0  39 

107     X     7 

«7«9 
4017 
«77a 

9095 

95  46  54 
48  51  51 
52  22  40 
6x  3a  14 
105  3a  51 

•768 
3971 
a790 

SW7 
3m 

97  22    7 
50    3  59 
50  47  59 
60    4  X3 

104    4  55 

9781 
9939 
9807 
3X96 
9199 

98  57    0 
51  x6  46 
49  13  40 
58  36  35 
xoa  37  20 

•757 

9897 
•894 
,145 

9x44 

2Z 

Antares 
a  AquilaB 
aArietis 
Vbnus 
Sun 

W. 
W. 

E. 
E. 
E. 

106  46  30 
57  28  x8 
4X  27  25 
51  24    8 
95  24  X2 

1868 
S776 
■90s 
3939 
Stsa 

108  19  30 
58  43  45 
39  55  12 
49  58  45 
93  58  29 

flSSi 

3760 
9»ao 

109  52  xa 

59  59  29 
38  a3  18 
48  33  43 
92  33    3 

094 

9746 
«3S 
9^5 
9990 

XXX  24  38 
6x  X5  28 
36  51  44 
47    9    2 
91     7  53 

9908 
9739 
•990 
9994 
9a64 

aa 

a  AqnilflB 
Fomalhant 
Vbnus 
Sun 

w. 

E. 
E. 

67  38    7 

42  38  26 
40  xo  55 
84    5  50 

3843 
33«4 
3324 

68  55     2 
43  52  44 
38  48  20 
82  42    6 

9888 
S806 

34« 
3339 

70  xa    a 
45    7  40 
37  26    6 
8x  xS  35 

9689 

977* 
94t9 
9943 

71  29    7 
46  23  XX 
36    4  X4 
79  55  16 

96to 
S749 
9441 
9999 

23 

a  AqnilaB 
Fomalhaut 
a  Pegasi 
Sun 

W. 

W. 

w. 

E. 

77  55    9 
52  47  38 
30  10  26 

73     I  16 

3673 
3633 
3737 
3397 

79  12  25 
54     5  37 
31  26  34 
71  38  56 

3^ 
3617 
3687 
3403 

80  29  4X 
55  23  53 
32  43  35 
70  16  43 

9079 
9609 

9649 
9410 

8x  4«  57 
56  42  25 
34     I  24 
68  54  38 

96^4 
9989 
3609 
34X5 

24 

a  AquUs 
Fomalhaut 
a  Pegasi 
Sun 

W. 

w. 
w. 

E. 

88  12  57 
63  18  20 
40  39  37 
62     5  41 

SOa 

3536 
9466 
3438 

89  30    3 
64  38    4 
42    0  39 
60  44    8 

3684 

35t8 
344fi 
344a 

90  47    7 
65  57  57 
43  22    3 
59  22  39 

36B8 
3590 

3130 
3445 

92    4    7 
67  X7  59 

44  43  46 
58     X  X3 

969a 
39X3 
94x9 

9446 

25 

aAqailae 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
W. 

E. 

98  28  12 
74    0    5 
51  36  31 
51  14  33 

37" 
3480 
3349 
3453 

99  44  47 
75  20  51 
52  59  46 
49  53  16 

37t7 
3475 
3338 
S4S3 

XOX      X   16 
76  41  43 
54  23  X3 
48  31  59 

9793 
S470 
9399 
9499 

xoa  X7  39 
78    2  4X 
55  46  51 
47  xo  4a 

3799 
94ft4 
3SX» 
9451 

a6 

Fomalhant 
a  Pegasi 

Sun 

w. 

E. 

84  48  54 
62  47  42 

40  23  53 

3441 

3276 
3443 

86  xo  24 
64  12  22 
39     2  25 

3437 
3968 
9430 

87  31  59 
65  37  " 
37  40  53 

9499 
9«6o 
9498 

88  53  38 
67    a    9 
36  19  X9 

949» 
395* 
9494 

27 

Fomalhant 
a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
W. 
E. 

95  42  53 
74    9  17 
30  49  43 
29  30  31 

3413 
38X4 
3093 
94S6 

97     4  55 
75  35    9 
32  18     I 
28    8  33 

3411 

3«7 
3084 
M13 

98  26  59 
77     I  10 
33  46  30 
26  46  3X 

9408 

9900 

1075 

9408 

99  49     6 
78  27  19 
35  X5  10 
25  24  24 

9408 

9x99 

9409 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

ii 

Name  and  Directioa 

Midnight 

P.L. 
off 

XVb. 

P.L. 
of 

XVIII»>- 

P.L. 
of 

XXII". 

P.L. 
of 

1" 

of  ObjeoL 

Difl. 

Diff. 

DHL 

DUE. 

•                 m 

•       9       m 

•            00 

•       t       m 

x8 

Saturn 

W. 

By  23    7 

•553 

89     3     6 

«57« 

90  42  39 

•391 

92  «x  47 

t6o8 

Antares 

W. 

74  34  19 

•538 

76  14  39 

«357 

77  54  33 

■375 

79  34    2 

•593 

aArietis 

E. 

73  29  33 

•555 

71  49  36 

8574 

70  zo     5 

aaas 

68  3z     0 

•fizz 

Vbnus 

E. 

8z  Z4  z8 

•B4S 

79  40  46 

•864 

78    7  41 

•885 

76  35    3 

•90s 

Sum 

E. 

125  lo    3 

•870 

Z23  37    6 

aQ90 

Z22      4  34 

«Q9 

Z20  32   27 

•938 

19 

Saturn 

W. 

zoo  3Z  Z9 

a698 

Z02    8     I 

97x6 

ZO3   44   20 

«733 

Z05  20  z6 

•75X 

Antares 

W. 

87  45  19 

fl68s 

89  22  23 

9699 

90  59    4 

t;i6 

92  35  23 

•733 

a  Arietia 

E. 

60   2Z    50 

S7oa 

58  45  13 

a7*> 

57    9    0 

•738 

55  33  " 

•755 

Vbnus 

E. 

68  58  23 

3oae 

67  28  20 

3038 

65  58  42 

3047 

64  29  28 

3068 

Sun 

E. 

112  57  53 

90S8 

zzz  28    7 

304X 

109  58  45 

3059 

108  29  45 

3077 

20 

Antares 

W. 

zoo  3Z  32 

iBzz 

102     5  45 

3837 

103  39  38 

884X 

105  13  13 

•833 

aAquilsB 

W. 

5«  30    9 

3666 

53  44    3 

3840 

54  58  24 

S8z6 

56  Z3  zo 

3794 

aArietis 

E. 

47  39  43 

a«4i 

46     6     8 

3636 

44  32  53 

■873 

42  59  59 

3688 

Vbnus 

E. 

57    9  ai 

3x64 

55  4a  «9 

3x83 

54  16    0 

san 

52  49  53 

3330 

Sun 

E. 

zoz  zo    4 

3x61 

99  43     8 

3x77 

98  z6  3Z 

3x93 

96  50  13 

SM7 

21 

Antares 

W. 

ZZ2  56  47 

9gao 

ZZ4.28  4z 

•95X 

zz6     0  2Z 

«94« 

ZZ7  31  47 

•933 

a  Aquilae 

W. 

62  3z  40 

37*3 

63  48    3 

37x3 

65    4  36 

3705 

66  2Z  z8 

3698 

aArietis 

E. 

35  20  29 

2966 

33  49  34 

398Z 

32  z8  58 

•997 

30  48  42 

30x4 

Vbnus 

£. 

45  44  43 

33" 

44  ao  44 

3330 

42  57    7 

3348 

41  33  51 

3365 

Sun 

E. 

89  42  59 

3076 

88  z8  20 

3389 

86  53  56 

330X 

85  29  46 

33x3 

22 

aAquilflB 

W. 

72  46  15 

S677 

74    3  26 

3676 

75  20  39 

3^74 

76  37  54 

3674 

Fomalhaut 

W. 

47  39  13 

37x6 

48  55  43 

369a 

50  Z2  39 

3670 

51  29  58 

3630 

Venus 

E. 

34  43  44 

3463 

33  »i  37 

3483 

32    0  53 

350s 

SO  40  34 

35a8 

Sun 

E. 

78  $2     8 

3865 

77    9  " 

S37» 

75  46  23 

3381 

74  23  45 

3389 

*3 

a  Aquilae 

W. 

83     4  Z2 

3675 

84  2Z  26 

3fin 

85  38  38 

3«7« 

86  55  48 

3679 

Fomalhaut 

W. 

58     z  zz 

3576 

59  20  zz 

356s 

60  39  23 

3555 

6z  58  46 

3545 

a  Pegasi 

W. 

35  19  55 

3568 

36  39    4 

3538 

37  58  46 

35" 

39  18  58 

3487 

Sun 

E. 

67  32  39 

343a 

66  zo  47 

34^6 

64  49    0 

343X 

63  27  z8 

3435 

24 

aAqnilsB 

W. 

93  ai     4 

3694 

94  37  57 

3697 

95  54  47 

3703 

97  "  32 

3707 

Fomalhaut 

W. 

68  38    9 

3506 

69  58  27 

3498 

71  18  53 

349a 

72  39  26 

3487 

a  Pegasi 

W. 

46     5  48 

3399 

47  28     6 

3385 

48  50  40 

337« 

50  13  29 

3360 

Sun 

E. 

56  39  49 

3449 

55  18  28 

3450 

53  57    8 

3433 

52  35  50 

3453 

«5 

aAqoila 

W. 

103  33  55 

3736 

Z04  50    4 

3744 

Z06     6     5 

375X 

Z07   2Z    58 

3760 

Fomalhaut 

W. 

79  «3  45 

3460 

80  44  54 

3454 

82     6    9 

34SO 

83   27   29 

3446 

a  Pegasi 

W. 

57  10  41 

3310 

58  34  41 

3300 

59  58  52 

3*93 

6z  23  Z2 

3a84 

Sun 

E. 

45  49  23 

3450 

44  28     3 

3449 

43     6  42 

3447 

41  45  19 

3443 

2B 

Fomalhaut 

W. 

90  15  2Z 

3435 

91  37     9 

3483 

92  59    0 

34x9 

94  20  55 

34x6 

a  Pegasi 

W. 

68  27  17 

3*45 

69  52  33 

3336 

71  17  59 

3M9 

72  43  34 

3333 

Sun 

E. 

34  57  41 

34SX 

33  35  59 

S4a8 

32  14  14 

34^4 

30  52  25 

34«> 

27 

Fomalhaut 

W. 

zoi  zz  Z4 

3406 

Z02  33  24 

3404 

103  55  36 

34(9 

W>5  17  49 

3403 

a  Pegasi 

w. 

79  53  37 

3186 

81  20     3 

3178 

82  46  38 

3x73 

84   Z3   2Z 

3x64 

aArietis 

w. 

36  44     » 

3058 

38  Z3     2 

3049 

39  42  14 

304X 

41  II  36 

9063 

Sun 

E. 

24    2  Z3 

34OZ 

22  39  58 

3398 

21  17  39 

3395 

19  55  17 

3393 

110 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

1 

1 

1 
1 

1 

Sld«Ml     Bqnadon  of 
TImaot          Titttt, 
SaaA.            lob. 

diameter       Addwl  to 
PaMlag       i^puiHtt. 

U«idia»        Tto*. 

DfClbr 
xHe«c 

Appuant 

DiflCfdr 
iHonr. 

Apparent 
DMlinatioii. 

Difttar 
I  Hoar. 

Semi- 
diameter. 

Thur. 
Frid. 
Sat. 

I 

3 

3 

h     m       • 

6  42  50.22 
6  46  58.25 
6  51     5.98 

■ 
XO.340 
ZO.328 
10.3x5 

N.23     518.8 
23     052.6 
22  56     2.4 

m 

-XO.59 

XI.59 

12.59 

9         m 

15  46-14 
15  46.14 
15  46.14 

68!76 
68.72 

68.68 

m       a 

3  38.00 

3  4943 

4  0.58 

• 
0.482 
0.470 
0.458 

Mon. 
Tues. 

4 

6  55  13.39 

6  59  20.46 

7  3  37- 16 

ZO.302 
ZO.288 
Z0.272 

22  50  48.1 
22  45  IO.X 
22  39     8.3 

-X3-59 
14.58 

15.56 

15  46.15 
15  46.17 
15  46.19 

68.64 
68.59 
68.54 

4  11.40 
4  21.88 
4  32.00 

0.444 
0.429 
0.4x3 

Wed. 
Thur. 
Frid. 

7 
8 

9 

7    7  3348 
7  "  3940 
7  15  44-89 

XO.255 
ZO.238 
ZO.220 

22  32  43.0 
22  25  54.4 
22  18  42.6 

-X6.54 
X7.5X 
X8.47 

15  46.21 
15  46.24 
15  46.28 

68.49 
68.44 
68.38 

4  41-73 
4  51.06 
4  59-97 

0-397 
0.380 
0.362 

Sat. 
Mon. 

lO 

II 

12 

7  19  49-95 
7  33  5456 
7  27  58.71 

ZO.202 

XO.183 
XO.X63 

22  I Z      7.8 
22     3  10.2 
215449.9 

-19.42 
20.37 
az.31 

15  46.31 
15  46.35 
15  4640 

68.33 
68.26 
68.20 

5    8.45 
5  16.48 
5  24.05 

0-344 
0-325 
0.306 

Tues. 
Wed. 
Thur. 

13 
15 

7  32    2.38 
7  36    5.57 
7  40    8.27 

10.143 
XO.123 
XO.X02 

21  46     7.Z 
21  37     2.0 
21  27  34.8 

-22.25 
23.X8 
24.09 

15  46.45 
15  46.50 
15  46.55 

68.13 
68.06 
67.99 

5  31.15 
5  37-76 
5  43.88 

0.286 
0.266 
0.245 

Frid. 
Sat. 

i6 

17 
i8 

7  44  10.46 
7  48  12.15 
7  52  13-31 

XO.08X 
iao59 
xao37 

21  17  45.8 
21     735.0 
2057     2.7 

-25.00 
25.90 
26.79 

15  46.61 
15  46.67 
15  46.73 

67.93 
67.85 
67.77 

s  49.50 

5  54.63 
5  59.21 

0.224 
O.X80 

Mon. 
Tues. 
Wed. 

X9 

20 
31 

7  56  13-95 

8  0  14,05 
8    4  13.61 

10.0x5 
9-993 
9.970 

20  46     9.1 

20  34  54-5 
20  23  19.0 

-27.67 
28.54 
29.41 

15  46.80 

15  46.87 
15  46.94 

67.69 
67.61 

67.53 

6    3.28 
6    6.81 
6    9.81 

ax58 
0.X36 
aix3 

Thur. 
Frid. 
Sat. 

32 
23 
24 

8    8  12.62 
8  12  11.07 
8  16    8.96 

9.947 
9.934 
9.900 

20  II  22.9 
1959    6.5 
19  46  29.9 

-30.26 
31.10 
3i.'93 

15  47.02 
15  47-10 
15  47-19 

67.45 
67.37 
67.39 

6  12.26 
6  14.14 
6  15-47 

O.OQO 
0.067 
0.043 

Mon. 
Tues. 

26 
27 

8  20    6.27 
8  24    3.01 
8  27  59.16 

9.876 
9.852 
9.827 

19  33  33.6 
19  20  17.6 
19    642.4 

-32.76 
33.57 
34.36 

15  47-28 
15  4738 
15  47-48 

67.30 
67.13 
67.04 

6  16.22 
6  16.40 
6  16.00 

0.0x9 
0.005 
0.029 

Wed. 
Thur. 
Frid. 
Sat 

28 
29 

31 

8  31  54.71 
8  35  49.66 
8  39  44.01 
8  43  37-75 

9.802 
9.777 
9.752 
9.726 

18  52  48.2 

18  38  35.4 
1824    4.1 
18    914.7 

-35.X4 
35.92 
36.68 
37.43 

15  47.59 
15  47-71 
15  47-83 
15  47-95 

66.95 
66.86 
66.78 
66.69 

6  15.00 
6  13.40 
6  II. 19 
6    8.38 

0.054 
0.079 
O.XO4 
O.X3O 

5WV. 

32 

8  47  30.86 

9.700 

N.1754    7.6 

-38.16 

15  48.08 

66.61 

6    4.95 

ai56 

Mon.— Ths  m* 

an  tinid  of  Minidiuiidter  puii 

ing  may  be  fotind  by  subtractli 

ig  e».i9  from  tb.  •idn'Ml  \ 

tlme^ 

TTiaiigi 

1  —  prefixed  to  tha  hourly  chi 

inge  of  declination  indicataa  tl 

bat  north  dwUnaltain  an 

deorMMlag. 
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JlT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

"8 
1 

1 

1 

•s 
5 

Bqnationof 

Time, 

to  be 
Subtracted 

from 
Mean  lima. 

DllLfor 
I  Hour. 

Sidereal 

Time, 

or 

Rlcht  Atcenaion 

of 

Mean  Sua. 

Apparant 
Right  Asceniion, 

Diff.  for 
xHoor. 

Apparent 
Declination. 

Dlif.  tor 
X  Hour. 

Thur. 

Frid. 

Sat 

I 
3 

h     m        • 

6  42  49.60 

6  46  57-59 
6  51     5.39 

■ 
10-339 
10.327 

10.314 

N.23      5    19.5 
23      0   53.4 

aa  56    3.2 

m 
-XO.58 
XI.59 

X2.59 

m       • 

3  37.97 

3  49.40 

4  0.55 

• 

0.482 
0.470 
0.458 

h      m       a 

6  39  11.63 
6  43    8.19 
6  47    4.74 

SCTN. 
Mon. 
Tues. 

4 
5 
6 

6  55  12.67 

6  59  19.71 

7  3  a6-39 

10.300 
10.286 
ZO.270 

aa  50  49.1 
aa  45  I  I.I 
32  39    9-5 

-13.59 
14.58 
X5.56 

4  "-37 
4  ai.85 

4  31.97 

0.444 
0.429 
0.413 

6  51     1.30 
6  54  57.86 
6  58  54-42 

Wed. 
Thur. 
Frid. 

7 
8 

9 

7    7  3268 
7  "  38.57 
7  15  4404 

10.254 
XO.237 
X0.219 

22  32  44.3 
22  -25  sS'^ 
22  18  "44.2 

-16.53 
17.50 
18.47 

4  41-70 
4  51-03 
4  59.94 

0.397 
a  380 
0.362 

7    a  50.98 
7    6  47.54 
7  10  44.10 

Sat 

SUN. 

Mon. 

lO 

II 
la 

7  19  49.08 
7  83  53-67 
7  27  57-79 

X0.201 
ZO.X82 
X0.162 

a2  II    9.5 
22    3  12.0 
21  54  51.8 

-1943 
20.37 

2X.3Z 

5    8.42 
5  16.46 
5  24.02 

0.344 
0.325 
0.306 

7  14  40.65 
7  18  37-21 
7  22  33.77 

Tues. 
Wed. 
Thur. 

13 
14 
»5 

7  32     1.4s 
7  36    4-62 
7  40    7-30 

XO.X42 
10.122 
10.Z01 

21  46    9.1 
21  37    4.1 
21  27  37.1 

-22.24 

23.16 
24.08 

5  31." 

5  37-74 
5  43.86 

0.286 
0.266 
0.245 

7  26  30.33 
7  30  26.88 
7  34  23.44 

Frid. 

Sat 

SUN. 

i6 

17 
i8 

7  44    948 
7  48  11.16 

7  52  12.31 

X0.080 
X0.059 
XO.037 

21  17  48.2 

ai    7  37.S 
20  57    5.3 

-«4-99 
25.89 
26.78 

5  49.48 
5  54.60 
5  59-19 

0.224 

0.202 
0.X80 

7  38  20.00 
7  42  16.56 
7  46  13.12 

Mon. 
Tues. 
Wed. 

19 

20 

ai 

7  56  12.93 

8  0  13.03 
8    4  12.58 

XO.OX5 
9-993 
9.970 

20  46  1 1.9 

20  34  57.3 
20  23  22.0 

-27.67 

28.54 
29.40 

6    3.26 
6    6.80 
6    9.79 

0.X58 
0.X36 
0.XX4 

7  50    967 
7  54    6.23 
7  58    2.79 

Thur. 
Frid. 
Sat 

aa 

8    8  11.59 
8  13  10.04 
8  i6    7.92 

9-947 
9.924 
9.900 

20  II  26.0 
19  59    9.7 
19  46  33.2 

-30.25 
31.  xo 
31.93 

6  12.25 
6  15.46 

ao9i 
0.067 
0.044 

8     I  59.34 
8    5  55.90 
8    9  52.46 

SUN. 

Mon. 

Tues. 

35 

a6 

37 

8  ao    5.34 
8  24    1.98 
8  27  58.13 

9.876 
9.85a 
9.827 

19  33  37.0 
19  20  21.1 
19    6  46.0 

-32.75 
33-56 
34.36 

6  16.22 
6  16.40 
6  16.00 

0.020 
0.004 
0.029 

8  13  49.02 

'  8  17  45-57 
8  21  42.13 

Wed. 
Thur. 
Frid. 
Sat 

a8 

29 

30 
31 

8  31  53-69 
8  35  48.65 

8  39  4300 
8  43  36.75 

9.802 
9-777 
9.752 
9.727 

18  52  51.8 
18  38  39.0 
18  24    7.8 
18    9  18.4 

-35.15 
35.92 
36.68 
37.43 

6  15.00 
6  13.40 
6  11.20 
6    8.40 

0.054 
0.079 
0.X04 
0.Z30 

8  25  38.69 
8  29  35.24 
8  33  31.80 
8  37  28.36 

SUN. 

3a 

8  47  29.88 

9.701 

N.17  54  11.4 

-38.16 

6    4.96 

0.X56 

8  41  24.91 

1 

Nora.— T 

T 

b«MI 
iMiil 

d«en 

nldiainater  for  mssu 
»  -^  profixed  to  the 

1  noon  may 
hourly  chan 

ga  of  declination  ind 

I  at  that  for 
icatee  that  i 

apparent  noon, 
lorth  decllnatio 

ntare 

DiflE.  for  I  Hour, 

+  9'.8565. 
(Table  UL) 
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AT  GREENWICH  MEAN  NOON. 

MettiTiBM 

of 

SldennlNooBL 

a 

1 

1 

1 
•8 

1 

THE  SUN'S 

Lofraritbm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diftfor 
zHoor. 

TRUB  LONGITUDE. 

Diif .  for 
zHonr. 

X 

X' 

I 

a 
3 

182 

183 
18+ 

•             *                It 

99  50  44-5 
100  47  57.8 
loi  45  10.9 

t         m 

50    5-5 
47  18.6 

44  31-5 

* 
143.05 
143.05 
143.04 

-0.15 

0.28 
0.40 

0.0072213 
0.0072215 
0.0072192 

+  a7 

-  a4 

1-5 

h     m        • 

17  17  57-86 

17  14    1-95 
17  10    6.04. 

4 
5 
6 

185 
186 

187 

IQ2   42   23.7 

103  39  36.4 

104  36  48.9 

41  44.1 
38  56.6 
2,e    9.0 

143.03 
143.02 
143.02 

—  0.52 
0.62 
0.69 

0.0072144 
0.0072072 
0.0071978 

-•.5 
3.5 

4-4 

17    6  10.1a 
17    2  14.21 
16  58  18.30 

7 
8 

9 

188 
189 
190 

105  34     1.3 

106  31  13.6 

107  28  25.7 

33   21.2 

30  33.3 
27  45-2 

X43.OX 
X43.01 
143.01 

-0.74 
0.77 
0-75 

0.0071862 
0.0071726 
O.OO71571 

-5-3 
6.X 
6.8 

16  54  22.38 
16  50  26.47 
16  46  3a56 

lO 

II 

12 

191 
192 
193 

108  25  37.9 

109  22  50.1 
no  20    2.4 

24  57-3 
22    9.3 
19  21.4 

X43.OX 
X43.OX 
X43.02 

-0.71 

0.63 

0.54 

0-0071399 
O.OO7121I 
0.0071006 

-7-5 

8.9 

8.8 

i6  42  34.65 
16  38  38.74. 
x6  34  42.82 

13 
15 

194 

195 
196 

III  17  14.9 

112  14   27.7 

113  II    40.8 

16  33-7 
13  463 
10  59.3 

143.03 
143.04 
143.06 

-0.43 

0.30 
0.17 

0.0070788 
0.0070555 
0.0070308 

X0.0 
xa6 

16  30  46.91 
16  26  51.00 
16  22  55.09 

i6 

17 
i8 

197 
198 
199 

1x6     3  23.5 

8  12.7 
5  26.7 
2  41.4 

143.08 
X43-IO 
143.13 

—  0.03 

+  0.09 

0.21 

0.0070047 
0.0069771 
0.0069480 

-xx.a 
XX.8 
xa-4 

i6  18  59.18 
16  15    3.27 
16  II    7.35 

19 

20 
21 

200 
201 
202 

1x6  60  38.9 

"7  57  55.3 
1x8  55  12.4 

59  56-7 
57  12.8 
54  29.8 

X43.16 
143.19 
143.23 

+  0.31 
0.38 
0.42 

0.0069175 
0.0068852 
0.0068512 

-X3,x 
X3.8 
X4.6 

16    7  11.44 
16    3  15.53 
15  59  19.6a 

22 
23 
24 

203 
204 
205 

119  52  30.4 

120  49  49.3 

121  47    9.1 

51  47.6 
49    6.4 
46  26.0 

X43.27 
X43.31 
X43.34 

+  0.44 

0.42 
0.36 

0.0068153 
0.0067773 
0.0067373 

-15.4 
16.3 
X7.a 

15  55  «3-7i 
15  51  27.80 

15  47  31.88 

25 
26 

27 

206 
207 
208 

122  44  29.8 

123  41  51.5 

124  39  14.2 

43  46-6 
41     8.1 
38  30.6 

143.38 
X43.42 

143.46 

+  0.29 

0.20 

+  0.08 

0.0066949 
0.0066503 
0.0066031 

-x8.x 
X9.X 
ao.1 

15  43  35.97 
15  39  4ao6 

15  35  44-15 

aS 

29 

3° 
31 

209 
210 

211 
212 

125  36  37.6 

126  34    2.0 

127  31  27.2 

128  28  53.2 

35  53-9 
33  18.1 
30  43.2 
28    9.0 

X43.49 
143.53 
143.56 
X43.60 

—  0.05 
0.18 
0.30 
0.42 

0.0065536 
0.0065015 
0.0064471 
0.0063901 

-21.2 
22.2 
23.2 
24.2 

15  31  4^24 

15  27  Sa.33 
15  23  56.42 
15  20    0.51 

32 

213 

129  26  19.9 

25  35.5 

143.63 

—  0.52  1  0.0063308 

-^5.2 

15  16    4«6o 

Nor 

I.— Tbai 
•qa 

lumbers  in  column  A  ( 
inox  of  Juinaiy  of'A 

aorrespond  to  tl 

tie  tme  equi 

nox  of  the  dmto;  in  colnmn  A'  to 

the  mean 

DiiLftorzHoar. 
-9».82g6. 
(TftbloIL) 

IV. 
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GREENWICH  MEAN  TIME. 

1 

1 
"8 

THE  MOON'S 

SBMIDIAMBTBS. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGE. 

N00& 

Midnight 

Noon. 

Diftfor 
I  Hour. 

Midnight 

Difttor 
iHonr. 

Meridian  of 
Greenwich. 

DlflLfor 
z  Hour. 

Noon. 

I 
a 
3 

t                » 

15    10.6 
15    18.4 
15    26.7 

IS  I4-S 
15  22.5 

15  311 

#           m 

55  3S-4 

56  40 
S6  34-5 

m 

+  X.I5 
X.23 
X.3I 

55  49-4 

56  19.0 

56  50.5 

m 

+X.I9 

X.27 

x-35 

h        m 

1  14.3 

2  3.1 
2   50.0 

m 
2.07 

1.99 

x.9a 

d 

1-4 
2.4 

3-4 

4 

15  35-5 
15  44-7 
15  54° 

IS  40-1 
15  49-3 

IS  586 

57    6.8 

57  403 

58  14-5 

+1-37 
1.4a 

1-43 

57  23.4 

57  57-4 

58  316 

+1.40 

x-43 
X.4X 

3  35-7 

4  ai.o 

5  7.a 

X.89 
X.90 
1.96 

4-4 

7 
8 

9 

16    3.3 
16  11.8 
16  19.1 

16    7.6 
16  15.7 

t6   23.1 

58  48-4 

59  so.o 

59  47.0 

+1.38 
X.24 
0.98 

59    4-6 
59  34-3 
59  57-9 

+X.32 

X.13 
o.Sx 

5  55-5 

6  47.3 

7  43-5 

2.08 
2.25 
2.44 

7.4 
8.4 

9.4 

lO 

II 
la 

16  24.5 
16  26.9 
16  25.9 

16  36.1 
16  26.8 
16  33.9 

60    6.5 
60  15.4 
60  1 1.7 

+0.60 
+0.12 
-K>.44 

60  13.4 
60  15.3 
60    4.6 

+0.37 
-O.X5 

0.73 

8  44.3 

9  48.2 
10  52.7 

2.6x 
2.70 

2.65 

10.4 
11.4 
12.4 

13 
14 
15 

16  ai.i 
16  13.9 
16    1.9 

16  17.4 
16    7.7 
IS  55-6 

59  54-2 
59  24.0 
58  43-5 

— I.OO 

X.49 
X.85 

59  406 
59    4-8 
58  20.4 

-1.26 
X.69 
1.97 

"  54-7 

12  52.1 

13  44.6 

2.50 

2.29 
2.09 

13-4 
14.4 

15.4 

i6 

17 
i8 

15  49.0 

15  35-5 
15  22.4 

IS  42-3 
15  28.8 

15  i6-3 

57  56-3 
57    6.6 
56  18.6 

-2.04 
2.05 
1.9X 

57  315 
56  42.2 

55  56-3 

-2.07 
2.00 
X.80 

14  32.6 

15  17.4 

16  0.2 

X.93 
X.82 
1.76 

16.4 

17.4 
18.4 

19 
ao 
ai 

15  10.7 
IS     i.o 
14  53-8 

IS    SS 
14  57.1 
14  51.2 

55  35-5 
54  59-9 
54  33.5 

-X.65 
X.30 
0.90 

55  166 
54  45-5 
54  24.0 

-X.48 

X.XO 

0.6B 

16  42.3 

17  24.7 

18  8.4 

X.75 
1.79 

X.86 

194 
20.4 

21.4 

aa 
as* 
«4 

14  49.3 

14  47-7 
14  48.7 

14  48.3 
14  47.9 
14  50-1 

54  I7-I 
54  1 10 
54  14-7 

-0.47 
—0.05 
40.34 

54  12.8 
54  "-7 
54  199 

+O.X5 
0.53 

18  54.1 

19  42.2 

20  32.4 

x-95 

2.05 

2.X5 

23.4 
33.4 
24.4 

as 
a6 

37 

14  52.1 

14  57-6 
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8.384 

5 

5  58  52.25 

3.8683 

26  35     9.9 

a.  808 

5 

7  46  37.40 

8.X989 

22  16    7.5 

8.443 

6 

6     I     8.35 

8.8684 

26  32  53.7 

a.  338 

6 

7  48  49-26 

8.1963 

22    7  37.4 

8.561 

7 

6    3  24.46 

3.8684 

26  30  29.3 

«.475 

7 

7  51     0.96 

2.1937 

21  59    0.2 

8.677 

8 

6     5  40.56 

3.8683 

26  27  56.7 

a.6tx 

8 

7  53  12.50 

2. 19x0 

21  50  x6.i 

8.792 

9 

6    7  56.66 

8.3688 

26  25  16.0 

«.747 

9 

7  55  23.88 

2.1888 

21  41  25.1 

8.907 

zo 

6  xo  12.75 

8.8680 

26  22  27.1 

8.883 

10 

7  57  35.09 

2.1855 

2Z   32  27.2 

9*028 

XI 

6  12  28.82 

8.8678 

26  X9  30.0 

3.019 

II 

7  59  46.14 

a. 1838 

21    23   22.4 

9.X37 

12 

6  14  44.88 

3.8675 

26  16  24.8 

S.X55 

12 

8     I  57.03 

8.180X 

21    14    10.8 

9.250 

Z3 

6  X7     0.92 

8.8670 

26    13    XI. 4 

3.29X 

13 

8    4    7.75 

8.X773 

2X      4   52.4 

9.36a 

14 

6  19  16.92 

8.8664 

26     9  49.9 

3.427 

14 

8    6  18.30 

8.1745 

20  55  27.3 

9.473 

X5 

6  2X  32.89 

8.8658 

26     6  20.2 

3.568 

15 

8     8  28.69 

a. 17x7 

20  45  55.6 

9.583 

x6 

6  23  48.82 

8.365a 

26     2  42.4 

3.697 

x6 

8  10  38.91 

8.X689 

20  36  17.3 

9.693 

I? 

6  26     4.71 

a.  8645 

25  58  56.5 

3.832 

17 

8  12  48.96 

8.1660 

20  26  32.4 

9.80a 

i8 

6  28  20.56 

8.3637 

25  55     2.5 

3.967 

18 

8  14  58.83 

8. Z63X 

20  16  41.0 

9.9x0 

19 

6  30  36.36 

a.  8628 

25  51     0.4 

4.ZO8 

19 

8  17     8.53 

8.1603 

20     6  43.2 

XO.OI7 

20 

6  32  52.10 

a. 8618 

25  46  50.2 

4.237 

20 

8  19  18.07 

«.i575 

19  56  38.9 

xo.xa4 

21 

6  35     7.78 

a. 8608 

25  42  32.0 

4.37X 

21 

8  21  27.43 

8.1546 

19  46  28.3 

10.889 

22 

6  37  23.40 

8.3598 

25  38     5.7 

4.505 

22 

8  23  36.62 

a.1517 

X9  36  XI.4 

10.334 

23 

6  39  38.96 

3.8587 

25  33  31.4 

4.638 

23 

8  25  45.64 

a. 1489 

19  25  48.2 

10.438 

24 

6  41  54.45 

a. 8576 

N.25  28  49.1 

4.77« 

24 

8  27  54.49 

a.X46x 

N.19  15  18.8 

XO.54X" 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Bonr. 

Right 

DiiLfor 

Dacllnatioa 

Di&for 

Hour. 

Right 

DiUfor 

Doclination. 

DULtor 

Ascension. 

I  Minute. 

iMimita. 

Aacenaion. 

I  Minute. 

xMinutt. 

TK 

[URSDi 

\Y  29. 

SATURDAY  31. 

h     m        ■ 

s 

•        t         m 

• 

h     m       a 

a 

0       •        m 

• 

O 

8  27  54-49 

t.Z46z 

N.I9    15    18.8 

10.341 

0 

10    7  56.69 

8.0345 

N.  9    9  34.6 

I4.«95 

I 

8  30     3.17 

a.i43t 

19     4  43.3 

10.64s 

I 

10     9  58.72 

a.0333 

8  55  15.3 

14.347 

2 

8  32  11.67 

a. 1403 

18    54       1.7 

10.744 

2 

ZO   12     0.67 

8.03X9 

8  40  52.9 

14.S97 

3 

8  34  20.00 

a.x374 

18    43    14.0 

Z0.844 

3 

10  14     2.55 

2.Q307 

8  26  27.6 

14.448 

4 

8  36  28.16 

a. 1346 

18    32    20.4 

M.943 

4 

10  16    4.36 

3.0396 

8  iz  59.4 

14.495 

5 

8  38  36.15 

S.T318 

18   21    20.9 

ZX.04Z 

5 

10  18     6.10 

3.0385 

7  57  28.2 

14.54s 

6 

8  40  43.98 

a.  1291 

18    10    15.5 

ZZ.Z38 

6 

10   20      7.78 

2.0374 

7  42  54.2 

14.58Q 

7 

8  42  51.64 

a.xa68 

17  59    4.3 

11.835 

7 

10   22      9.39 

8.0364 

7  28  Z7.5 

14.^ 

8 

8  44  59." 

a.  "33 

17  47  47.3 

XI.330 

8 

10  24  10.95 

8.0256 

7  13  38.2 

14.677 

9 

8  47     6-43 

a.  1205 

17  36  24.7 

".434 

9 

10  26  12.46 

8.0848 

6  58  56.3 

I4.7X* 

lO 

8  49  13.58 

«."77 

17  24  56.4 

ZZ.5X8 

10 

10  28  13.92 

8.0340 

6  44  Z1.9 

X4.76X 

ZI 

8  51  20.56 

a.zx49 

Z7  Z3  22.5 

ZX.6XO 

II 

10  30  15.34 

8.0833 

6  29  25.0 

X4.80Z 

12 

8  53  27.37 

a.ixaa 

17     t  43.2 

XX.70X 

12 

10  32  16.71 

3.0225 

6  14  35.8 

14.839 

13 

8  55  34.02 

«.xo95 

z6  49  58.4 

11.793 

13 

10  34  18.04 

8.08X9 

5  59  44.3 

14.877 

14 

8  57  40.51 

a. 1067 

z6  38     8.1 

zz.88a 

14 

10  36  19.34 

8.O8I5 

5  44  50.5 

14.914 

15 

8  59  46.83 

a.xo40 

16  26  12.5 

ii.9;o 

15 

10  38  20.62 

a.oaxz 

5  29  54.6 

U.949 

i6 

9     I  52.99 

a.  10X3 

16  14  11.7 

18. 057 

16 

10  40  21.87 

3.0207 

5  14  56.6 

14.98s 

17 

9    3  58.99 

8.0987 

16     2     5.6 

13.144 

17 

10  42  23.10 

a.oaQ3 

4  59  56.6 

15.017 

i8 

9    6    4.84 

a.Q96a 

15  49  54.4 

i3.aa9 

18 

10  44  24.30 

8.0x99 

4  44  54.6 

15.048 

19 

9     8  10.53 

a. 0936 

15  37  38.1 

13.3x4 

19 

10  46  25.49 

3.0x98 

4  29  50.8 

15.078 

20 

9  10  16.07 

a. 0910 

15  25  Z6.7 

13.397 

20 

ZO  48  26.68 

8.0x97 

4  14  45.2 

15.X08 

21 

9  12  21.45 

a.0684 

15  12  50.4 

13.479 

21 

10  50  27.86 

3.0197 

3  59  37-8 

15.137 

22 

9  14  26.68 

a. 0839 

15    0  Z9.2 

ia.s6x 

22 

ZO  52  29.04 

3.0x97 

3  44  28.8 

15.164 

as 

9  16  31.76 

a.0634 

N.14  47  43.1 

ta.641 

23 

ZO  54  30.22 

8.0x97 

N.  3  29  z8.2 

I5.190 

F 

•RIDAY 

30. 

SUNDAY,  AU 

GUST  z. 

o 

I 

9  18  36.69 
9  20  41.48 

a«o6zo 
a.0786 

N.14  35     2.3 
14  22  16.8 

13.719 
18. 797 

0 

ZO  56  31.40  1    «.oi98  1 

N.  3  Z4.   6.0J 

15.315 

^^^^-=3 

2 

9  22  46.12 

t.o7tia 

14     9  26.6 

13.876 

3 

9  24  50.62 

a.0738 

13  56  31.7 

18.  953 

4 

9  26  54. 9« 

a.07x5 

13  43  32.3 

13.027 

PHASES  OF  TF 

IE  MOON. 

5 

9  28  59.20 

a.o69a 

13  30  28.5 

13. 100 

6 

7 

9  31     3.29 
9  33     7.24 

8.0670 
a.0648 

13  17  20.3 
13     4     7.7 

13.173 
13.345 

8 

9  35  11.06 

a.o637 

12  50  50.9 

13.315 

d 

h     m 

9 

9  37  14.76 

a.0606 

12  37  29.9 

X3.385 

3) 

First  Quarter     •    • 

•    July  7 

I  32.0 

lO 

9  39  18.33 
9  41  21.78 

8.0585 

12  24    4.7 
12  10  35.4 

'3*454 

0 

c 

Full  Moon      -     •     . 

•     •     .     Z3  i'*  ^''  '  '1 

II 

8.0564 

13.521 

Last  Quarter     •    • 

...    21 

3     8.2 

12 

13 

9  43  25.10 
9  45  28.31 

«.0544 
8.0535 

II  57     2.2 
II  43  25.0 

13.387 
13.653 

# 

New  Moon 

•     •     •    29 

3  57.8 

14 
15 

9  47  31.40 
9  49  34.38 

3.0506 
8.0488 

II  29  43.9 
II  15  59.0 

X3.717 
X3.779 

i6 

9  51  37.25 

8.0470 

II     2  10.4 

13.841 

d     h 

17 

9  53  40.02 

a.  0453 

10  48  18. 1 

13.902 

C 

Perigee     .    •    •    • 

•    •    July   z 

I     5-2 

i8 
X9 

9  55  42.69 
9  57  45.26 

a.0437 
8.Q420 

10  34  22.2 
10  20  22.7 

13.962 
14.02Z 

c 

Ados  ee     •     «     •     * 

2 

3    2.7 

A*h/\/^^F^                •              •              •             • 

20 

9  59  47.73 

a.  0403 

10     6  19.7 

14.077 

21 

10     z  50.10 

3.03^7 

9  52  13.4 

14.133 

22 

10    3  52.38 

a. 0373 

9  38     3.7 

14.189 

23 

10    5  54.58 

3.0359 

9  23  50.7 

14.343 

24 

10    7  56.69 

8.0345 

N.  9    9  34.6 

U.395 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  mnd  Direction 
of  Object 

Noon. 

P.U 
of 

Diff. 

Illb. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

of 

DiC 

e         r        » 

e        f        w 

•         t        m 

•         »         m 

z 

Sun 

JUPITBR 

Spica 

W. 
E. 
E. 

15  47    4 
40  29  56 
«6  51  24 

3198 
•B15 

17    13    16 

38  57  21 
85  17  16 

3^ 
flSBz 

1B06 

18  39  45 
37  «4  38 
83  42  58 

SiSB 

20     6  32 

35  51  46 
82     8  29 

SXSS 

8a^ 

899» 

2 

Sun 
,  Spica 
Saturn 

W. 
E. 
E. 

27   24  82 

74  13  13 
Z06  26  27 

309i 
8747 
«764 

28  52  39 

72  37  36 

Z04  51  za 

S082 
V38 
«I754 

30  2Z    10 

71     I  47 
Z03  X5  44 

3079 
9730 

«743 

31  49  54 

69  25  47 

zoi  40    4 

9B6t 

878S 

8796 

3 

Sun 

Spica 
Saturn 

W. 
E. 
E. 

39  16  50 

61   22   53 

93  38  42 

3009 

9678 
9690 

40  46  52 
59  45  43 
92     z  49 

3998 
2669 

968z 

42  17    7 
58    8  21 
90  24  44 

9988 
9G60 

43  47  35 
56  30  47 
88  47  27 

8977 

865X 

86^ 

4 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

51  23   II 
48  19  58 
80  37  58 
94    4  53 

egss 

fl607 
a6i8 
<S96 

52  54  58 
46  41  12 
78  59  28 
92  25  52 

29x5 
t397 
2609 

8S85 

54  26  58 
45    a  13 
77  20  45 
90  46  37 

«04 
8S89 

9600 
9376 

55  59  12 
43  23     3 
75  41  50 
89    7    9 

8894 

«58o 

8S9X 
«S66 

5 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

63  43  45 

67  24    9 
80  46  29 

3839 
2546 
2317 

65  Z7  22 
65  44    0 
79     5  40 

1829 
a538 
2507 

66  51  Z2 
64    3  39 
77  24  37 

96x8 
9328 
t«98 

68  25  z6 
62  23     5 
75  43  21 

8807 
8S80 
84^7 

6 

Sun 

Regulus 

Mars 

Saturn 

Antares 

W. 
W. 
W. 
E. 
E. 

76  19  14 
32  48  10 
32  36  25 
53  57  22 
67  13  24 

2450 

a653 
a437 

77  54  45 
34  30  34 
34  14    8 
52  15  39 
65  30  42 

9741 
9438 
2640 
947a 
9426 

79  30  31 
36  13  14 
35  52    8 
50  33  46 
63  47  45 

9730 
«««7 
•639 

•464 
•4x7 

81     6  31 
37  56  10 
37  30  23 
48  51  42 
62    4  34 

87X9 
S4X6 
8617 
8457 
8406 

7 

Sun 

Regulus 
Mars 
Antares 
a  Aquila 

W. 
W. 
W. 
E. 
E. 

89  10  13 
46  34  44 
45  45  40 
53  24  57 
105  59  36 

2663 
23G2 
2560 
8355 
3020 

90  47  42 
48  19  13 
47  25  30 
51  40  17 
104  29  48 

•653 
9359 
8S48 
8345 
Sooo 

92  25  25 
50    3  57 
49     5  36 
49  55  23 
102  59  35 

•642 
9348 
8538 
833S 

8981 

94    3  23 

51  48  56 

50  45  57 

48  10  14 

zoz  28  58 

8^X 

8JSX 
85»6 
8385 
8968 

8 

Sun 

Regulus 

Mars 

Jupiter 

Antares 

a  Aquila 

W. 
W. 
W. 
W. 
E. 
E. 

102  16  50 
60  37  33 
59  II  27 
51  54  26 
39  20  55 
93  50  41 

9S79 

S28Z 

U7i 
8344 
2277 
2891 

103  56  14 
62  24    0 
60  53  17 
53  39  22 
37  34  21 
92  18  10 

^569 

2279 
1465 
2333 
22G7 
2880 

105  35  52 
64  10  41 
62  35  20 
55  24  33 
35  47  33 
90  45  25 

8559 
9963 
8435 
9324 
9238 
9869 

107  15  43 
65  57  35 
64  17  37 
57     9  58 
34    0  32 
89  za  27 

8549 
8853 
8445 
83X5 
8849 
•869 

9 

Regulus 
Mars 
Jupiter 
a  Aquilae 
Fomalhaut 

W. 
W. 
W. 
E. 
E. 

74  55  24 
72  52  18 
66    0  23 
81  25  29 
105  50    4 

221 1 
2401 
2270 
2838 
2608 

76  43  35 
74  35  51 
67  47     6 
79  51  51 
104  II  20 

9904 
9393 

9262 

2838 
8594 

78  31  57 
76  19  36 
69  34     I 
78  18  12 
102  32  Z7 

9x96 
8383 

8835 

8838 

S58X 

80  20  31 
78    3  32 
71  21    7 
76  44  34 
100  52  56 

8189 

8378 
8847 
8848 
8569 

xo 

1 

Regulus 

Mars 

Jupiter 

Spica 

a  Aquilac 

Fomalhaut 

W. 
W. 
W. 
W. 
E. 
E. 

89  25  47 
86  45  40 
80  19  10 
35  25  13 
68  58     5 
92  32  40 

2139 
3346 
2216 
2173 
2883 

•5*7 

91   15  16 
88  30  32 
82     7  13 
37  14  21 
67  25  24 
90  52     5 

«54 
934a 

92X2 
9167 
9898 
9392 

93     4  53 
90  15  31 
83  55  23 
39     3  39 
65  53     2 
89  iz  22 

9X49 
8337 

8907 

9i6x 
89X3 
85x7 

94  54  37 
92    0  37 

85  43  40 
40  53     6 
64  21     2 
87  30  33 

8x45 
8333 

8903 
8I55    ' 
8933 
«5X3 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Ntme  and  Direcdon 

Midnight 

P.L. 
of 

XVJ^ 

P.L. 
of 

XVlll^ 

P.L. 
of 

XXIh. 

P.L. 
of 

P 

of  Object 

DiflE. 

DiflE. 

DiflE. 

DiflE. 

•                 m 

•        »        m 

0        f        Iff 

•       *       » 

t 

Sun 

W. 

«i  33  35 

Si4a 

23       0    54 

3X89 

24  28  29 

3x16 

25  56  19 

3XQS 

JUPITBR 

E. 

34  i8  45 

0861 

32  45  36 

>8S5 

31    12   20 

8850 

29  38  57 

8845 

Spica 

E. 

8o  33  48 

«^7«« 

78  58  56 

t773 

77  23  53 

8765 

75  48  39 

875« 

3 

Sun 

W. 

33  18  51 

9050 

34  48     2 

S040 

36  17  25 

9030 

37  47     I 

90x9 

Spica 

E. 

67  49  36 

0713 

66  13  13 

8704 

64  36  38 

8695 

62  59  51 

8687 

Saturn 

£. 

100    4  la 

«7?7 

98  28     8 

8717 

96  51  51 

8709 

95  15  23 

•^ 

3 

Sun 

W. 

45  18  16 

■96? 

46  49  10 

9957 

48    20    17 

8946 

49  51  37 

89S5 

Spica 

E. 

54  53     I 

«fi43 

53  15     4 

2633 

51  36  54 

8684 

49  58  32 

8615 

Saturn 

£. 

87    9  58 

>6S4 

85  32  x6 

864s 

83  54  22 

9Q36 

82  16  16 

8687 

4 

Sun 

W. 

57  31  39 

•883 

59     4  20 

«B73 

60  37  14 

a86x 

62  xo  23 

8«5X 

Spita 

E. 

41  43  40 

aSTx 

40    4     5 

•563 

38  24  19 

8554 

36  44  21 

aS4S 

Saturn 

E. 

74     2  42 

ts8a 

72   23   32 

t373 

70  43  50 

8564 

69     4    6 

8555 

Antares 

E. 

87  27  28 

t557 

85  47  34 

0547 

84    7  26 

8537 

82  27    4 

8587 

5 

Sun 

W. 

69  59  35 

V^ 

71  34    8 

«r85 

73     8  56 

8774 

74  43  58 

87«S 

Saturn 

E. 

60   42    20 

«5M 

59     I  23 

8503 

57  20  14 

8495 

.  55  38  54 

84»7 

Antares 

E. 

74     I  50 

•477 

72  20     5 

8467 

70  38    6 

8457 

68  55  52 

8447 

6 

Sun 

W. 

82  42  46 

9707 

84  19  16 

•^ 

85  56    0 

fl686 

87  32  59 

8^5 

Regulus 

W. 

39  39  22 

•405 

41  22  49 

S394 

43     6  32 

8384 

44  50  30 

8373 

Mars 

W. 

39     8  55 

TfiOS 

40  47  43 

8594 

42  26  46 

8583 

44     6     5 

857X 

Saturn 

E. 

47     9  28 

2450 

45  27     5 

8444 

43  44  33 

8438 

42     I  53 

8433 

Antares 

E. 

60  21     8 

8396 

58  37  27 

8386 

56  53  32 

8375 

55    9  22 

83^ 

7 

Sun 

W. 

95  41  36 

S621 

97  20     3 

86x0 

98  58  44 

8599 

xoo  37  40 

8589 

Regulus 

W. 

53  34  10 

2321 

55  19  39 

8311 

57     5  22 

8301 

58  51  20 

S29X 

Mars 

W. 

52  26  34 

asiC 

54    7  25 

asos 

55  48  31 

8494 

57  29  52 

8485 

Antares 

E. 

46  24  51 

2315 

44  39  13 

8303 

42  53  21 

8896 

41     7  15 

8886 

a  Aquilao 

E. 

99  57  58 

8946 

98  26  37 

8930 

96  54  56 

89x6 

95  22  57 

8908 

8 

Sun 

W. 

108  55  48 

8540 

no  36     6 

833X 

112  16  36 

8588 

113  57  19 

85x3 

Regulus 

W. 

67  44  43 

t245 

69  32     4 

8836 

71  19  38 

8227 

73     7  25 

88x9 

Mars 

W. 

66     0     7 

«436 

67  42  51 

8427 

69  25  47 

84X8 

71     8  56 

8409 

Jupiter 

W. 

58  55  36 

t305 

60  41  28 

8896 

62  27  34 

8287 

64  13  52 

8879 

Antares 

E. 

3a  13  17 

3240 

30  25  49 

8338 

28  38     9 

8823 

26  50  16 

88x4 

a  Aquilao 

E. 

87  39  19 

S854 

86     6     X 

8848 

84  32  36 

8844 

82  59     5 

8840 

9 

Regulus 

W. 

82     9  15 

8X82 

83  58     9 

8X76 

85  47  13 

87  36  26 

sx6s 

Mars 

W. 

79  47  38 

a37i 

81  31  55 

8364 

83  16  21 

8358 

85     0  56 

8352 

Jupiter 

W. 

73     8  24 

8840 

74  55  52 

2234 

76  43  29 

8888 

78  31  15 

8282 

a  Aquilas 

E. 

75  II     0 

a845 

73  37  31 

88S2 

72     4  II 

9860 

70  31     I 

287X 

Fomalhaut 

E. 

99  13  19 

•559 

97  33  28 

2549 

95  53  23 

8541 

94  13     7 

2533 

lO 

Regulus 

W. 

96  44  27 

8Z41 

98  34  23 

2139 

100  24  23 

8x36 

102  14  27 

8134 

Mars 

W. 

93  45  48 

8329 

95  31     5 

2326 

97  16  26 

2324 

99     I  51 

232X 

Jupiter 

W. 

87  32     3 

8199 

89  20  32 

8I96 

91     9     5 

2x94 

92  57  42 

8X92 

Spica 

W. 

42  42  41 

8x51 

44  32  23 

2x47 

46  22  II 

8143 

48  12    4 

8X4X 

a  Aquilae 

E. 

62  49  28 

9958 

61   18  23 

2984 

59  47  50 

30x4 

58  17  54 

3048 

Fomalhaut 

E. 

85  49  40 

85X8 

84     8  44 

8512 

83  27  48 

85X8 

80  46  52 

8515 
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LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Ntme  and  Directioii 

Noon. 

of 

IIIK- 

of 

Vlh. 

of 

I». 

of 

•f  Object 

Diff. 

VUL 

Die 

DiC 

•        r        m 

e        f        » 

0         t         m 

•          »          «r 

II 

Jupiter 

W. 

94  46  22 

8190 

96  35    5 

ti89 

98  23  49 

8x88 

100   12  35 

S1I8 

Spica 

W. 

50       2       I 

«38 

51  52    a 

««S7 

53  4a    5 

8x36 

55  32  10 

SQS 

a  Aqail» 

E. 

56   48    41 

S066 

55  20  14 

SX39 

53  52  39 

SX7« 

52  26     x 

V^ 

Fomalhaut 

E. 

79     5  59 

asiS 

77  25  II 

35ta 

75  44  28 

•587 

74    3  53 

«sss 

aPegasi 

£• 

100  25  55 

«96 

98  39  49 

•W 

96  53  39 

839X 

95    7  26 

tv 

14 

Spica 

W. 

64  42  31 

tX4i 

66  32  28 

tl43 

68  aa  ai 

8X47 

70  la    9 

•X5I 

Saturn 

W. 

33  18  21 

•93S 

35     5  57 

8338 

36  53  43 

8883 

38  41  36 

8880 

Antares 

W. 

18  50  57 

ax33 

20  41    6 

8X36 

22  31  10 

3x40 

a4  21    8 

■X44 

Fomalhaut 

E. 

65  44  x6 

t596 

64    5  15 

36X4 

62  a6  39 

•^ 

60  48  30 

•^ 

aPegasi 

E. 

86  z6  23 

8497 

84  30  19 

^301 

82  44  21 

9W 

80  58  31 

«x« 

13 

Spica 

W. 

79  19  17 

3x80 

8x    8  15 

3x88 

82  57     X 

8X96 

84  45  35 

M8| 

Saturk 

W. 

47  41  x8 

SS27 

49  29     5 

3331 

51  16  46 

1337 

53     4  19 

•HS 

Antares 

W. 

33  29     7 

ai74 

35  18  14 

sx8z 

37     7  10 

3x89 

38  55  54 

8xg8 

Fomalhaut 

E. 

52  46  22 

t8o9 

51  la    6 

3850 

49  38  43 

a895 

48     6  18 

^940 

aPegasi 

E. 

7a  "  55 

3356 

70  27  17 

nfi7 

68  4a  55 

3380 

66  58  52 

«3B4 

H 

Spica 

W. 

93  45     I 

«54 

95  33    8 

97  18  57 

8878 

99     5  a9 

•agx 

Saturn 

W. 

61  59  27 

»84 

63  45  50 

3294 

65  31  58 

8309 

67  17  50 

«i7 

Antares 

W. 

47  56     5 

2348 

49  43  21 

3360 

51  30  19 

8873 

53  17    0 

tiB4 

aPegasi 

E. 

58  24    2 

3480 

56  42  21 

35O8 

55     I  10 

4S84 

53  20  30 

<S48 

aArietis 

E. 

XOO      2      8 

V65 

98  15  14 

«74 

96  28  37 

88B7 

94  42  18 

«9S 

15 

Saturn 

W. 

76     «  45 

3S8i 

77  46  47 

•395 

79  30  a9 

•410 

81  13  50 

««>• 

Antares 

W. 

62    5  42 

W« 

63  50  26 

«366 

65  34  49 

Q8x 

67  18  51 

Q9« 

a  Arietia 

E. 

85  55  24 

3366 

84  II     I 

3383 

82  27    0 

096 

80  43  20 

1411 

Aldebaran 

E. 

"7  57  25 

a435 

X16  14  40 

«447 

1x4  32  xa 

8460 

112  50    a 

847* 

z6 

Saturn 

W. 

89  45  12 

aya 

91    26   21 

35x9 

93    7    8 

«5S5 

94  47  32 

«SS 

Antares 

W. 

75  53  29 

«475 

77  35  17 

3493 

79  16  42 

uses 

80  57  44 

«5«S 

a  Arietis 

E. 

72  10  31 

3493 

70  29    6 

3508 

68  48    4 

8S4S 

67     7  26 

834a 

Aldebaran 

E. 

104  24    0 

8545 

102  43  49 

3560 

loi     3  59 

9S76 

99  24  31 

8S9X 

Venus 

E, 

104  45  51 

a853 

103  12  32 

3870 

loi  39  35 

•8^ 

100    7    0 

mi 

'7 

Antares 

W. 

89  17     9 

3606 

90  55  53 

3634 

92  34  15 

aSio 

94  "  15 

•fisr 

a  Aquila 

W. 

44    4     2 

410X 

45  14     3 

4033 

46  25  II 

3973 

47  37  17 

9921 

a  Arietis 

E. 

58  50     8 

3038 

57  II  51 

3646 

55  33  58 

Mi 

53  56  28 

•6Bx 

Aldebaran 

E. 

91  Z2  38 

8^73 

89  35  22 

3690 

87  58  29 

8707 

86  ax  58 

«7t4 

Venus 

E. 

92  29  44 

9994 

90  59  24 

30x3 

89  29  27 

3P30 

87  59  52 

9048 

z8 

Antares 

W. 

Z02  16  42 

«738 

103  52  31 

«753 

105  28     0 

V^ 

X07    3    8 

1784 

a  Aquila 

W. 

53  48  57 

3745 

55    4  57 

37SW 

56  21  22 

S70X 

57  38    8 

304 

a  Arietis 

E. 

45  54  49 

3767 

44  19  38 

8784 

42  44  49 

880X 

41  10  23 

86t9 

Aldebaran 

E. 

78  24  56 

3807 

76  50  37 

3833 

75  16  39 

aB39 

73  43     2 

■856 

Venus 

E. 

80  37  26 

3x37 

79  10  .  I 

3x54 

77  42  57 

SiTa 

76  16  14 

3x88 

Sun 

E. 

125  35     I 

3075 

124    6  21 

3091 

122  38     I 

3x08 

xax  10    X 

VH 

19 

a  Aquila 

W. 

64     5  43 

56M 

65  23  44 

3634 

66  41  52 

S68X 

68    0    4 

S6«7 

Fomalhant 

W, 

39  23  35 

3898 

40  36  57 

3847 

41  51  " 

3803 

43    6  " 

S7«4 

a  Arietis 

E. 

33  23  51 

3906 

31  51  40 

3934 

30  19  52 

3943 

28  48  27 

«96i 

Aldebaran 

E. 

66    0  10 

9935 

64  28  36 

8950 

62  57  21 

8966 

61  26  a6 

«Bi 

XVL 
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LUNAR  DISTANCES. 

^  8 

P.L. 

P.L. 

P.L. 

P.L. 

Name  aad  Dlrecdoa 

Midnight. 

of 

XVh. 

of 

XVIII>»- 

of 

XXIh- 

of 

a* 

of  Object 

Difl. 

Diff. 

I>i1L 

Diff. 

•                  m 

•     »     • 

•         *        m 

•       •        m 

ZI 

JUPITBE 

W. 

Z02    z  ao 

MOg 

Z03  50    4 

•190 

Z05  38  47 

•191 

Z07  a7  a7 

•194 

Spica 

W. 

57  2%  z6 

MM 

59  la  aa 

tiS6 

6z     2  a7 

•137 

6a  sa  30 

tX38 

aAqoila 

E. 

5X     0  27 

saag 

49  36     3 

3356 

48  za  56 

S43X 

46  sx  Z4 

35x6 

Fomalhaat 

E. 

7a  %z  39 

•544 

70  43  17 

3554 

69    3  19 

9566 

67  a3  38 

3580 

aPegau 

E. 

93  ai  za 

«89 

91  34  57 

3990 

89  48  43 

999X 

88    a  3Z 

9394 

za 

Spica 

W. 

7a     z  50 

ti96 

73  51  a4 

tx6i 

75  40  51 

91^ 

77  30    9 

•X73 

Saturm 

W. 

40  29  33 

mtg 

42  Z7  3a 

9830 

44    5  30 

933X 

45  53  a6 

3334 

Antares 

W. 

26  zz    0 

«i49 

a8    0  45 

3155 

a9  50  ax 

9x60 

31  39  49 

9x67 

Fomalhaot 

E. 

59  10  51 

a68i 

57  33  45 

9706 

55  57  16 

•738 

54  ax  a7 

•773 

aPegasi 

£. 

79  "  49 

«X9 

77  a7  Z7 

9337 

75  41  57 

•335 

73  56  49 

.3345 

13 

Spica 

W. 

86  33  57 

«n 

88  aa    5 

3333 

90    9  59 

3333 

91  57  38 

•343 

Saturn 

W. 

54  5X  43 

«M0 

56  38  57 

3358 

58  as  59 

3365 

60  za  so 

9974 

Antares 

W. 

40  44  as 

tav 

4a  3a  4a 

33X6 

44  ao  4S 

9397 

46    8  33 

3937 

Fomalhaat 

E. 

46  34  57 

soox 

45    4  45 

S063 

43  35  49 

SX50 

4a    8  z6 

3306 

a  Pegasi 

E. 

65  15     8 

3409 

63  31  46 

3434 

6x  48  46 

9443 

60    6  xz 

3460 

H 

Spica 

W. 

100  51  42 

«S03 

loa  37  37 

93x7 

104  a3  xa 

933X 

X06    8  a7 

•344 

Saturn 

W. 

69    3  a5 

esaS 

70  48  43 

9343 

7a  33  4a 

3354 

74  18  23 

93^ 

Antares 

W. 

55    3  «3 

8497 

56  49  a7 

33x0 

58  35  xa 

3334 

60  20  37 

•337 

a  Pegasi 

E. 

51  40  24 

«574 

50    0  54 

9603 

48  aa    a 

3633 

46  43  51 

966i 

aArietis 

E. 

9a  56  17 

4SXX 

91  xo  34 

3395 

89  as  zz 

3338 

87  40    7 

•353 

15 

Saturn 

W. 

8a  56  50 

•440 

84  39  a8 

34S3 

86  az  45 

9470 

88    3  40 

•487 

Antares 

w. 

69    a  31 

94x3 

70  45  49 

3437 

72  28  45 

3443 

74  "  18 

•459 

aArietis 

E. 

79    0    z 

•437 

77  17     5 

3*43 

75  34  31 

3458 

73  5a  19 

•475 

Aldebaran 

E. 

iix     8  zo 

a4»7 

109  a6  38 

3500 

Z07  4S  as 

•515 

Z06     4  3a 

3530 

z6 

Saturn 

W. 

96  27  32 

9569 

98    7    9 

3S87 

99  46  aa 

•ftH 

zox  25  xa 

969X 

Antares 

W. 

82  38  23 

«54i 

84  x8  39 

3558 

85  58  3a 

3574 

87  38    a 

359X 

aArietis 

E. 

65  27  XX 

8559 

63  47  ao 

357« 

62    7  sa 

3593 

60  28  48 

36X1 

Aldebaran 

E. 

97  45  «4 

3608 

96    6  40 

3684 

94  a8  Z7 

2640 

92  so  16 

3657 

Vbnus 

£. 

98  34  48 

4933 

97    a  58 

994X 

95  31  31 

•958 

94    0  a6 

3977 

17 

Antares 

W, 

95  49  5a 

«fi74 

97  a7    7 

3690 

99     4    0 

9706 

zoo  40  3a 

9733 

a  Aquilas 

W. 

48  50  15 

SS76 

50    3  59 

3836 

Sx  18  24 

S8o> 

5a  33  a4 

3770 

aArietis 

E. 

52   X9  22 

■698 

50  4a  39 

97x5 

49    6  Z9 

•733 

47  30  a3 

9750 

Aldebaran 

E. 

84  45  50 

3740 

83  xo    3 

3757 

8x  34  39 

•774 

79  59  37 

9790 

Vbnus 

E. 

86  30  39 

S066 

85     I  48 

3084 

83  33  19 

3X08 

82    s  la 

3XX9 

z8 

Antares 

W. 

X08  37  57 

3759 

xzo  la  26 

38X3 

zzz  46  37 

3898 

XX3  20  a9 

9843 

a  AquU» 

W, 

58  55  X2 

5«9 

60    X2   32 

S657 

6x  30     5 

S647 

62  47  49 

3<i57 

aArietis 

E. 

39  36  ao 

3836 

38     2  39 

38S4 

36  29  az 

•^t 

34  56  2^ 

67  3a  T 

3888 

Aldebaran 

E, 

72    9  47 

3873 

70  36  5a 

3888 

69    4  18 

•9<H 

2930 

Vbnus 

E. 

74  49  51 

5305 

73  a3  48 

3331 

71  58    4 

3338 

70  3a  40 

3353 

Sun 

E. 

XI9   42   2X 

S141 

1x8  X5     X 

3x56 

Z16  47  59 

3x73 

zxs  ax  z6 

3x87 

19 

aAqoilse 

W. 

69    18    20 

S«i5 

70  36  38 

36x3 

71  54  58 

36X3 

73  13  «9 

3613 

Fomalhaat 

W. 

44  ai  51 

3739 

45  38     7 

3698 

46  54  56 

$67^ 

48  12  13 

3649 

aArietis 

E. 

27  X7  as 

3980 

a5  46  47 

soox 

24  x6  36 

SCM4 

22  46  53 

S047 

Aldebaran 

£• 

59  55  50 

msff 

58  as  33 

SOix 

56  55  34 

3036 

55  as  54 

ynx 
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Name  and  Direction 
of  ObjecL 

Noon. 

P.L. 

of 
DifE. 

nil*. 

P.L. 

of 

DifiE. 

Vlh. 

P.L. 

of 

DifE. 

IX^ 

Offt 

•        *        m 

•        t        m 

e         r        m 

•       »       m 

X9 

VbNU8 

Sum 

E. 
E. 

69    7  34 
"3  54  51 

«7o 

67  42  47 
iia  28  44 

S«85 
Sai6 

66  z8  18 
HI     2  54 

3300 
3a3x 

64  54    7 

109  37   21 

ssu 

9M3 

20 

a  AqnilaB 

Fomalhaut 

Aldebaran 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

74  31  39 
49  29  55 
53  56  32 
57  57  16 
102  33  26 

3614 
3fe8 
3036 
3384 
3306 

75  49  58 
50  47  59 
52  27  28 

56  34  41 

XOI      9   22 

36x5 
3609 
3070 
3396 
33x8 

77    8  16 
52     6  24 
50  58  42 
55  12  20 
99  45  31 

SfiiS 

3593 
3085 
3408 
3328 

78  a6  31 
53  25    6 

49  30  14 
53  50  13 
98  21  52 

96» 

3099 
S4M 
3338 

ai 

a  Aquilac 
•  Fomalhaat 
a  Pegasi 
Aldebaran 
Venus 
Sun 

W. 
W. 
W. 
E. 
E. 
E. 

84  56  59 

60      2      X 

37  16     I 

42   12   21 

47     2  57 
91  26  23 

3<^8 
35*6 
3481 
3x75 
3476 
3383 

86  14  52 

61    21    56 

38  36  46 

40  45  42 
45  42     6 
90    3  47 

364s 
35x9 
3460 
3X9X 
3487 
3389 

87  32  40 
62  41  59 

39  57  55 
39  19  22 
44  21  27 

88  41  18 

3648 
35X3 
3440 
3ao8 

3497 
3307 

88  50  23 
64    2    9 
41  19  26 
37  53  22 
43     0  59 
87  18  58 

9^ 
3906 
S443 
3225 
3506 
S40S 

22 

a  Aquilac 
Fomalhaut 
a  Pegasi 
Venus 
Sun 

W. 
W. 
W. 
E. 
E. 

95  17  29 
70  44  36 
48  II  22 
36  21  17 
80  28  50 

368a 

3481 

3358 
3553 
34*6 

96  34  35 
72     5  21 
49  34  27 
35     I  51 
79     7     3 

3689 
3478 
3348 
3563 
3430 

97  51  34 
73  26  10 

50  57  43 
33  42  36 
77  45  20 

3^5 
3473 
3339 
SS73 
3«3x 

99    8  26 

74  47    4 
52  21     9 
32  23  32 
76  23  39 

97^ 
9470 
3330 
9S83 

9434 

23 

Fomalhaat 
a  Pegasi 
Sun 

W. 

w. 

E, 

81  32  32 
59  20  43 
69  35  41 

3453 
3393 
3438 

82  53  49 
60  45     3 
68  14    7 

3450 
Sa85 
3436 

84  15    9 

62     9  32 
.  66  52  31 

3446 
3378 
3435 

85  36  33 
63  34    9 
65  30  54 

9443 
3271 
9433 

24 

Fomalhaut 
a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
W. 
E. 

92  24  27 
70  39  16 
27  14  25 
58  42     8 

34^8 
3^36 
3iai 
34x7 

93  46  12 
72    4  42 
28  42    9 
57  20  II 

3485 
3aa9 
3XIX 

34x3 

95    8    0 
73  30  17 
30  10    5 
55  58    9 

3422 

3221 
3101 
3408 

96  29  52 

74  56     I 
31  38  13 
54  36     I 

9490 

3214 
3092 
940« 

25 

a  Pegasi 
a  Arietis 
Sun 

W. 

w. 

E. 

82    6  51 
39     I  41 
47  43  42 

3x77 
3047 
3370 

83  33  28 
40  30  56 
46  20  51 

3x68 
3038 
33^ 

85    0  15 
42    0  22 
44  57  52 

3x60 
3029 
3355 

86  27  12 
43  29  59 
43  34  44 

9x59 

S020 
9346 

26 

a  Pegasi 
a  Arietis 
Sun 

W. 

w. 

E. 

93  44  22 
51     0  59 
36  36  35 

SIX! 

397a 
330X 

95  12  18 
52  31  47 
35  12  25 

3104 
a96a 
saga 

96  40  23 
54     2  48 
33  48    4 

3095 
2951 
328a 

98     8  39 
55  34     2 
32  23  31 

3087 
094* 
3fl7a 

27 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

63  13  24 
32     2  12 

25  17  46 

a890 
3104 
3*19 

64  45  56 
33  30  17 
23  51  59 

2879 
3075 
3208 

66  18  42 
34  58  57 
22  25  59 

2868 

3049 
3x97 

67  51  42 
36  28     9 
20  59  46 

•857 
9025 
3x$$ 

30 

SgN 

Spica 

Saturn 

Antares 

W. 
E. 

E. 
E. 

ID     4   20 
64  51   32 

96  37     9 
no  38  30 

8948 
a629 
3656 
0621 

"  35  38 
63  13  16 

94  59  30 
109    0    3 

2938 
a6z9 
2646 
a6ii 

13     7    9 

61  34  47 

93  21  37 

107  21  23 

2927 
26x0 
2636 
260Z 

14  38  53 

59  56     5 

91  43  31 

105  42  30 

29x7 
260X 
26aC 
2S9t 

31 

Sun 
Spica 
Saturn 
Antares 

W. 
E, 
E. 
B. 

22  20  46 
51  39  31 
83  29  52 
97  24  52 

a868 
8557 
asSa 
aS46 

23  53  46 
49  59  37 
81  50  32 

95  44  43 

a859 
2548 
8573 
8538 

25  26  58 

48  19  31 
80  II     0 
94    4  22 

a849 
2540 
2555 
t5a9 

27     0  22 

46   39   14 
78  31    17 

9«  23  49 

«S99 
t55l 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

of 

a" 

N«me  and  Direction 
of  Object 

Midnight 

P.L. 

of 

DiflE. 

XV^ 

P.L. 
of 

Dift 

XVIIIb. 

P.L. 
of 
Diff. 

XXJb. 

P.L. 

of 
DifE. 

< 

e         r         » 

•           f           w 

•         *         m 

e        »        » 

19 

Venus 
Sun 

E. 
E. 

63  30   12 
Z08   12     3 

3399 
3*57 

62    6  34 
io6  47     I 

3343 
3270 

60  43  12 
105  22  15 

3337 
3282 

59  20    6 
103  57  43 

337X 
3995 

20 

a  Aquila 

Fomalhaiit 

Aldebaran 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

79  44  44 
54  44    4 
48     2     3 
52  28  20 
96  58  25 

3623 
3565 
3"4 
3433 
3348 

81     2  53 
56    3  16 
46  34  II 
51     6  41 
95  35     9 

S626 
3355 
3M9 

3444 
33S8 

82  20  59 
57  22  40 
45     6  36 
49  45  14 
94  12    4 

3^ 
3545 
3x43 
3455 

33« 

83  39     I 
58  42  15 
43  39  19 
48  24    0 

92  49     9 

3^ 

3533 
3159 
3465 
3374 

21 

a  Aqnilse 

Fomalhant 

a  Pegasi 

Aldebaran 

Venus 

Sun 

W. 

W. 
W. 
E. 
E, 
E. 

90    8    0 
65  22  27 
42  41  17 
36  27  43 
41  40  42 
85  56  44 

3639 
3500 
34CS 
3«44 
351S 
3408 

91  25  31 
66  42  51 
44     3  25 
35     2  26 
40  20  35 
84  34  37 

3«3 
3495 
3393 
3a65 

35*5 
3414 

92  42  57 
68     3  21 
45  25  50 
33  37  33 
39    0  39 
83  12  36 

3670 
3490 
3380 
3«87 
3535 
34x9 

94    0  16 
69  23  56 
46  48  29 
32  13    6 
37  40  53 
81  50  41 

3676 
3486 
3368 
33x0 
3544 
34«3 

22 

a  AqnilflB 
Fomalhant 
a  Pegasi 
Venus 
Sun 

W. 

w. 

E. 
E. 

100  25  10 
76     8     2 
53  44  46 
31     4  39 
75     2     I 

3710 
34« 
33M 
3594 
3436 

loi  41  46 
77  29     4 
55     8  32 
29  45  58 
73  40  25 

37x8 
34« 
33x4 
3605 

3437 

102  58  14 
78  50     9 
56  32  27 
28  27  29 
72  18  50 

3787 
3459 
3306 
3618 
3437 

104  14  33 
80  II  19 
57  56  31 
27    9  14 
70  57  15 

3735 
3456 

3300 
S63X 
3438 

23 

Fomalhant 
a  Pegasi 

Sun 

W. 
W. 
E. 

86  58     I 
64  58  54 
64    9  15 

3440 
3a65 
3431 

88  19  32 
66  23  47 
62  47  34 

3437 
3258 
3448 

89  41     7 
67  48  48 
61  25  49 

3434 
3*50 
3485 

91     a  45 
69  13  58 
60    4     I 

343X 
3843 
34ax 

24 

Fomalhant 
a  Pegasi 
aArietis 
Sun 

W. 

W. 

w. 

E. 

97  51  46 
76  21  53 
33     6  32 
53  13  47 

3417 
3207 
3083 
3397 

99  13  43 
77  47  54 
34  35    2 
51  51  27 

34x5 
3x99 
3073 
3390 

100  35  43 

79  14     4 
36     3  44 
50  28  59 

34x3 
3X9« 
3065 
3384 

loi  57  45 
80  40  23 
37  32  37 
49     6  24 

34X0 
3x84 
3056 
3378 

25 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

87  54  18 
44  59  47 
42  II  26 

S144 
3010 
3338 

89  21  34 
46  29  47 
40  47  58 

3136 
300X 
5330 

90  49     0 
47  59  59 
39  24  21 

Sx>6 
fl99X 

33ax 

92  i6  36 
49  30  23 
38     0  34 

3XX9 
298X 
33XX 

26 

aPcga«i 
a  Arietis 

Sun 

W. 
W. 
E. 

99  37    4 
57     5  28 
30  58  47 

3079 
«93i 

loi     5  39 
58  37     8 
29  33  51 

3071 
2921 

3a5x 

I02  34  24 
60    9     0 
28     8  42 

3064 

99XX 

3240 

104     3  18 

61  41     5 
26  43  20 

3056 
2900 

3830 

27 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

69  24  56 
37  57  51 
19  33  19 

a847 
3001 
3174 

70  58  23 
39  28     2 
18     6  39 

a835 
2981 
3163 

72  3'2     5 
40  58  39 
16  39  45 

t885 
2960 
3X5X 

74    6     I 
42  29  42 
15  12  37 

2814 
8940 
3x39 

30 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

16  10  50 

58  17  II 

90     5  12 

104    3  24 

9907 
2591 
9618 
2583 

17  43     0 

56  38     4 

88  26  41 

102  24     5 

2897 
2583 
2608 
«573 

19  15  23 

54  58  45 

86  47  57 

100  44  33 

28^ 
8574 
2599 

8S64 

20  47  58 
53  19  14 
85    9     I 
99    4  49 

8877 
8565 
8590 
8555 

31 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

28  33  57 
44  58  47 
76  51  24 

90  43     5 

283X 

2350 
25xa 

30     7  44 
43  18  10 
75  II  20 
89     2     9 

2823 
2518 
2542 
4504 

31  41  42 
41  37  22 
73  31     5 
87  21     2 

28x4 
asxx 
2535 
2496 

33  15  52 

39  56  24 
71  50  40 
85  39  43 

2806 

2504 
8587 
2489 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

a 
1 

1 

THE  SUN'S 

Sidereal 
Timeo{ 
Semi- 
diemeter 
Paning 
Uaridian 

« 

Bqnatloaoff 

Time, 

to  be 

Added  to 

Diftflnr 
iHooc 

Apparant 

DiiLfor 
I  Hour. 

Apparent 
Dedinatien. 

DiflLtor 
iHonr. 

Semi- 
diameter. 

Subtracted 

from 
Appanot 

TtoM. 

SUN. 
Mon. 
Tues. 

I 

a 
3 

h      m      s 

8  47  30.86 
8  51  23.36 
8  55  15-24 

s 

9.700 
9.674 
9.649 

0      »      • 

N.I7  54    7-6 
17  38  42,9 
17  23    i.a 

m 

-38.16 

38.88 

39.59 

15  48.08 
15  48.21 
15  48.35 

66!6i 
66.52 
66.44 

6    4-95 
6    0.91 

5  56.24 

• 
0.156 

o.z8z 
0.207 

Wed. 
Thur. 
Frid. 

4 

1 

8  59    6.51 

9  2  5715 
9    6  47.18 

9.623 
9-597 
9.572 

17   7    2.5 
i6  50  47.4 
16  34  16.0 

—40.29 

40.97 
41.64 

15  48.50 

15  48.65 
15  48.80 

66.35 
66.26 
66.17 

5  50.96 
5  4506 
5  38-56 

0-233 
0.259 
0.284 

Sat. 

SUN. 

Mon. 

7 
8 

9 

9  10  36.60 

9  14  25.41 
9  18  13.63 

9.547 
9.522 

9.497 

16  17  28.7 
16    025.7 
1543    7-4 

-42.30 
42.95 
43.58 

15  48.95 
15  49.11 

15  49.27 

66.09 
66.01 
65.9a 

5  31-44 
5  23.72 
5  15-40 

0.309 
0.334 
0.359 

Tues. 
Wed. 
Thur. 

ID 
II 
12 

9  22     1.25 

9  25  48.30 
9  29  34-79 

9.473 
9.449 
9425 

15  as  34-1 
15    746-0 
H  49  43-4 

-44.20 
44-81 
45.41 

15  49-44 
15  49.60 

15  49-77 

65.68 

5    6.50 
4  57-oa 
4  46.97 

0.383 
0.407 
0.430 

Frid. 

Sat. 

SUN. 

13 

15 

9  33  20.71 
9  37    6-09 
9  40  50-95 

9.402 
9.380 
9.358 

14  31  26.7 
14  12  56.0 
13  54  "-8 

-45.99 
46.56 

47.12 

15  49.94 
15  50.1a 

15  5029 

65.60 
65.5a 
6544 

4  36.37 
4  25.23 
4  »3-56 

0.453 
0.475 
0.497 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

9  44  35.28 
9  48  19.11 
9  52    2.45 

9.337 
9.316 
9.296 

13  35  14-2 
13  16    3.6 
12  56  40.2 

-47.67 
48.21 
48.73 

15  50-47 
15  50.65 

15  50.84 

65.37 
65.29 
65.32 

4    «-37 
348-68 
3  35-50 

0.5x8 
0.539 
0.559 

Thur. 
Frid. 
Sat. 

19 

20 
21 

9  55  45-31 

9  59  27.71 

10    3    9.65 

9.276 
9.257 
9.239 

"37    4-4 
la  17  16.5 
11  57  16.8 

-49.24 

49.74 
50.23 

15  51  02 
15  51-21 
15  51.40 

65.15 
65.08 
65.01 

3  21.84 
3    7-72 
2  53-15 

0.579 
0.598 
o.6z6 

SUN. 

Mon. 

Tues. 

22 
23 

24 

10    6  51.16 
10  10  32.24 
10  14  12.90 

9.221 
9.203 
9.186 

II  37    5.6 
II  16  43.3 
10  56  10. 1 

-50.70 
51.16 
51.60 

15  51.60 
15  51.80 
15  52.00 

64.83 

2  38.15 
2  2^.71 
a    6.86 

0.634 
0.652 
a669 

Wed. 
Thur. 
Frid. 

25 
26 
27 

10  17  53.16 
10  21  33.02 
10  25  12.50 

9.169 
9.153 
9.138 

10  35  26.4 

10  14  32.6 

9  53  290 

-52.03 
52.45 
52.85 

15  52.21 
15  52.42 
15  52.64 

64-76 
64.70 
64.64 

I  5a6i 
I  33.96 
1  16.94 

0.685 
0.701 
0.7x7 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 

28 
29 

30 
31 

3a 

10  28  51.62 
10  32  30.38 
10  36    8.79 
10  39  46.88 

10  43  24.64 

9.123 
9.108 

9.094 
9.080 

9.067 

9  32  16.0 

9  10  53-8 
8  49  22.9 
82743.6 

N.  8    5  56.2 

-53.24 
53.61 
53.97 
54.31 

-54-^3 

15  52.86 
15  53.08 
15  53-31 
15  53-54 

15  53-77 

64.59 
64.54 
64.49 

64-44 
64.40 

0  59.55 
0  41.80 
0  23.71 
0    5-29 

0.732 

0.747 
0.76X 
0.774 

0.787 

0  13.44 

Nont.— T 

he  DM 

ismtimeof  semidiai 

neterpaas 

ing  may  be  found  by  subtracting  o^.z8  from  tha  aideraal 

time 

T 

hesii 

hourly  cba 

idaerauiiif. 

n. 
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AT  GREENWICH  MEAN  NOON. 

i 

1 
•8 

1 

i 

1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diftfor 
X  Hoar. 

Sidereal 

Time, 

or 

of 

Mean  Son. 

Apparent 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

DiiLfor 
X  Hour. 

Added  to 
Mean  Time. 

SUN. 
Mon. 

I 

2 

3 

b     m       • 

8  47  29.88 
8  51  22.39 
8  55  14.29 

8 
9.7OX 
9.676 
9.650 

N.17  54  11.4 
17  38  46.8 
17  23    5.0 

m 
-38.16 
38.88 
39.59 

m        s 

6    496 
6    0.92 
5  56.26 

a 

0.156 
O.X82 
0.208 

h      m       a 

8  41  24.91 

8  45  21.47 
8  49  18.03 

W«1. 
Thur. 
Frid. 

4 
5 
6 

8  59    5-57 

9  2  56.23 
9    6  46.28 

9.624 
9.598 
9.572 

17    7    64 
16  50  51.2 
16  34  19.8 

-40.29 
40.97 
41.64 

5  50.99 
5  45-09 
5  38.58 

0.233 
0.258 
0.284 

8  53  14.58 

8  57  11.14 

9  I     770 

Sat 

SUN. 

Mon. 

7 
8 

9 

9  10  35.72 
9  14  24.56 
9  18  12.79 

9.547 
9.522 

9498 

16  17  32.5 
16    0  29.5 
15  43  1 1.2 

-42.30 
42.95 
43.58 

5  31.47 
5  23.75 
5  15.43 

0.309 
0.334 
0.359 

9    5    4-25 
9    9    0.81 
9  12  57.36 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

9  22    0.45 
9  25  4752 
9  29  34-03 

9-474 
9.450 
9.427 

15  25  37.8 
15    7  49.6 
14  49  47.0 

-44.20 
44.81 
45.41 

5    6-53 
4  57.05 
4  47.00 

0.384 
0.408 
0.431 

9  16  53.92 
9  20  50.47 
9  24  47.03 

Frid. 

Sat 

SUN. 

13 
14 
15 

9  33  1999 
9  37    540 
9  40  50.29 

9-404 
9.381 

9.359 

14  31  30.2 
14  12  59.4 
13  54  I5-0 

-45.99 
46.56 

47.13 

4  36.40 
4  25.26 
4  13.59 

0.453 
0.475 
0.497 

9  28  43.59 
9  32  40.14 
9  36  36.70 

Mon. 
Tues. 
Wed. 

i6 
i8 

9  44  34-66 
9  48  18.52 
9  52     1.89 

9.338 

9.317 
9.297 

13  35  17-3 
13  16    6.6 
12  56  43.1 

-47.68 
48.21 
48.73 

4     1.41 
3  48.71 
3  35.53 

0.518 
0.539 
0.559 

9  40  33.25 
9  44  29.81 
9  48  26.36 

Thur. 
Frid. 
Sat 

19 

20 
21 

9  55  44-79 

9  59  27.22 

10    3    9.21 

9.278 
9.259 
9.240 

12  37    7.2 
12  17  19.1 
II  57  19.2 

-49.25 

49-75 
50.24 

3  21.87 

3     7.75 
2  53.18 

0.579 
0.598 
0.616 

9  52  22.92 

9  56  19.47 
10    0  16.03 

SUN. 

Mon. 

Tues. 

22 
23 

24 

10    6  50.75 
10  10  31.87 
10  14  12.57 

9.222 

9.205 
9.188 

II  37    7-8 
11  16  45.3 
10  56  1 1.9 

-50.71 
51.16 
51.60 

2  38.17 
2  22.73 
2     6.88 

0.634 
0.652 
0.669 

10    4  12.58 
10    8     9.14 
zo  12     5.69 

Wed. 
Thur. 
Frid. 

25 
26 

27 

10  17  52.87 
10  21  32.78 
10  25  12.31 

9.171 
9.155 
9.139 

10  35  28.0 

10  14  33.9 

9  53  30-1 

-52.04 
52.46 
52.86 

I  50.63 
I  33.98 
I  16.96 

0.685 
0.701 
0.717 

10  z6    2.24 
10  19  58.80 
10  23  55.35 

Sat 
SUN. 
Mon. 
Tues. 

Wed. 

28 
29 

30 
31 

32 

10  28  51.47 
10  32  30.27 
10  36    8.73 
10  39  46.86 

10  43  24.67 

9.124 
9.  no 
9-«)6 
9.082 

9.069 

9  32  16.8 

9  10  54-4 
8  49  23.2 
8  27  43.6 

N.  8    5  56.0 

-53.25 
53.62 

53.97 
54.31 

-54.65 

0  5956 
0  41.81 
0  23.72 
0    5-29 

0.732 
0.747 
0.761 
0.774 

0.787 

10  27  51.91 
10  31  48.46 
10  35  45.01 
10  39  41.57 

10  43  38.12 

0  13-45 

Hon.— Tlia  ta- 

Thaiii 

decn 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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8.Z928 

10  37  4Z.4 
zo  52  32.  z 

14.873 
Z4.8z8 

• 

New  Moon 

•     •     •     27  ] 

5  a9.x 

. 

X5 
z6 

za  54    5.81 

Z2   56    17.76 

a.z97z 
a.aoz3 

iz    7  Z9.5 

zz   22      3.5 

14.76a 
I4.704 

_____ 

_^__^^_ 

^_— ____ 

17 
z8 

za  58  29.97 
13    0  42.45 

a.  aw 

a.8Z08 

ZZ  36  44.0 

ZZ    5Z    2Z.O 

14.646 
14.586 

€ 

Perigee    • 

•    •    • 

•    •    Aug. 

d       h 

7  8.9 

19 
ao 

13    a  55.19 
Z3     5    8.ao 

8.3146 
8.8x93 

la    5  54.3 

Z2   20   23.9 

C 

Anoiree    • 

•    •    •    •      zo  2i.e  il 

«4»5a4 
14.461 

**Jr^'o^^     • 

-9  — -^ 

az 

13    7  «i.49 

8.8338 

za  34  49.6 

I4.3BS 

sa 

13     9  35.05 

8.8aB« 

za  49  ZZ.3 

14.318 

«3 

Z3  zz  48.90 

a.8S3Z 

Z3    3  a9.o 

14.^0 

a4 

Z3  14    3.0a 

8.8378 

S.Z3  17  4a.5 

14.189 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.I-. 

P.L. 

P.  I* 

Name  and  Direction 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

1X1*. 

of 

o(  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     •     » 

9          0          0 

•       •       • 

•       f       • 

z 

Sun 

W. 

34  50  12 

2798 

36  24  43 

2789 

37  59  25 

8783 

39  34  17 

•774 

Spica 

E. 

38  15  17 

3498 

36  34     I 

8493 

34  52  36 

3486 

33  II     3 

8480 

Saturn 

E. 

70  xo    5 

S53X 

68  29  21 

8514 

66  48  27 

8508 

65    7  25 

8SO8 

Antares 

E. 

83  58  14 

•481 

82  16  34 

2473 

80  34  43 

3466 

78  52  42 

2459 

z 

Sun 

W. 

47  31     7 

8737 

49     6  58 

8730 

50  42  58 

3733 

52  19     8 

8716 

Saturn 

E. 

56  40  13 

2475 

54  58  25 

8471 

53  16  31 

3467 

51  34  31 

2463 

Antares 

E. 

70  20    6 

2434 

68  37    5 

84x8 

66  53  56 

84XZ 

65  10  37 

•40$ 

3 

Sun 

W. 

60  22     5 

a684 

6x  59    6 

2^79 

63  36  14 

2673 

65  13  30 

3667 

Jupiter 

W. 

30     2  45 

248Z 

31  44  25 

2472 

33  26  17 

2463 

35     8  22 

2455 

Mars 

W. 

26  15  27 

a^a 

27  53  38 

afex 

29  32     5 

36x0 

31  10  46 

360X 

Antares 

E, 

56  31  54 

2376 

54  47  45 

8370 

53     3  27 

2364 

51  19     I 

•359 

a  Aquila 

E. 

108  40  26 

3063 

107  II  30 

3044 

105  42  12 

3027 

104  12  33 

soil 

4 

Sun 

W. 

73  ai  44 

2640 

74  59  44 

t63S 

76  37  51 

9630 

78  x6    5 

M 

Jupiter 

W. 

43  41  30 

04x9 

45  24  37 

24x4 

47     7  52 

8408 

48  51  16 

2403 

Mars 

W, 

39  27  12 

356Z 

41     7     I 

2554 

42  46  59 

•548 

44  27     6 

•542 

Antares 

E. 

42  35     0 

8334 

40  49  50 

23«9 

39    4  33 

•325 

37  19  10 

8330 

a  Aquilae 

E. 

96  39  59 

9954 

95    848 

^5 

93  37  26 

•938 

92     5  55 

•93> 

.5 

Sun 

W. 

86  28  48 

0603 

88     7  39 

•599 

89  46  35 

•395 

91  25  37 

•59' 

Jupiter 

W. 

57  30  .  8 

«378 

59  14  15 

•373 

60  58  29 

8368 

62  42  49 

•364 

Mars 

W. 

52  49  39 

8515 

54  30  31 

85X0 

56  II  30 

8506 

57  52  35 

8S0X 

a  Aquilas 

E. 

84  26  57 

8919 

82  55     2 

8920 

81  23    9 

8933 

79  51  19 

8936 

Fomalhaut 

E. 

ZO8   59    12 

17x6 

107  22  53 

2704 

105  46  19 

8^3 

104    9  30 

8684 

6 

Sun 

W. 

99  42     2 

3574 

loi  21  33 

2572 

X03     I     7 

•5^ 

104  40  45 

3566 

Jupiter 

W. 

71  25  51 

9347 

73  10  42 

•344 

74  55  38 

•341 

76  40  38 

•338 

Mars 

W. 

66  19  28 

848a 

68     I     6 

8480 

69  42  48 

•477 

71  24  34 

•474 

Spica 

W, 

31  37  20 

8894 

33  23  28 

8889 

35     9  44 

838s 

36  56    6 

«38l 

a  Aquilse 

E. 

72  13  47 

0964 

70  42  49 

2977 

69    X2      7 

•99X 

67  41  43 

SooB 

Fomalhaut 

£. 

96     2  32 

8648 

94  24  42 

2643 

92   46   46 

•<^9 

91     8  44 

•637 

7 

Sun 

W. 

"2  59  43 

8556 

"4  39  38 

•555 

116  19  35 

•553 

"7  59  34 

•553 

Jupiter 

W. 

85  26  27 

8328 

87  "  45 

3328 

88  57     4 

8386 

90  42  25 

•326 

Mars 

W. 

79  54  16 

8463 

81  36  21 

8463 

83  18  27 

846X 

85    0  35 

8460 

Spica 

W. 

45  49  10 

sa66 

47  35  59 

8365 

49  22  50 

83Cb 

51     9  44 

886e 

a  Aquilse 

E. 

60  15  46 

3M5 

.58  48     7 

3x58 

57  21     8 

3194 

55  54  52 

3^S5 

Fomalhaut 

E. 

82  58     2 

«<535 

81  19  54 

8638 

79  41  50 

•64X 

78     3  51 

•645 

a  Pegasi 

E. 

104  30  13 

8487 

102  47  17 

2424 

xoi     4  16 

84^X 

99  21  XI 

•418 

8 

Mars 

W. 

93  31  24 

S4G0 

95  13  33 

•461 

96  55  41 

8463 

98  37  47 

•4^ 

Spica 

W. 

60    4  32 

8860 

61  51  30 

8360 

63  38  28 

836X 

65  25  25 

8363 

Fomalhaut 

E. 

69  55  50 

8684 

68  18  48 

2695 

66  42     2 

•709 

65     5  34 

•723 

a  Pegasi 

E. 

90  45     7 

84Z4 

89     I  52 

3415 

87  18  39 

8417 

85  35  28 

•4X9 

9 

Spica 

W. 

74  19  33 

8873 

76     6  12 

8377 

77  52  46 

8880 

79  39  15 

«<3 

Saturn 

W. 

42  48  24 

8348 

44  33  22 

234X 

46    X8    22 

•34X 

48     3  22 

•342 

Antares 

W. 

28  28  53 

sa66 

30  15  42 

3370 

32      2   26 

8374 

33  49     4 

•277 

Fomalhaut 

E. 

57     8  54 

88a6 

55  35     0 

8854 

54     I  42 

8884 

52  29     3 

•9x9 

a  Pegasi 

E. 

77    0  36 

8439 

75  17  57 

•445 

73  35  27 

•453 

71  53     7 

t46o 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Directioa 

Midnight 

of 

xvt. 

of 

XVIIIb. 

of 

XXIh. 

of 

S" 

of  Object 

DUL 

DifE. 

DiC 

Diff. 

•                 m 

•       f       • 

•        »        w 

•         V         n 

z 

Sun 

W. 

41     9  19 

a7<56 

42  44  32 

B759 

44  19  54 

8751 

45  55  26 

8744 

Spica 

E. 

31    29   22 

a47S 

29  47  34 

2478 

28     5  41 

8468 

26  23  43 

8465 

Saturn 

E. 

63  26  Z4 

8496 

61  44  55 

8490 

60    3  28 

8485 

58  21  54 

3480 

Antares 

E, 

77  10  31 

a45x 

75  28     9 

>445 

73  45  38 

8438 

72     2  57 

8431 

3 

Sun 

W. 

53  55  26 

1710 

55  31  53 

8703 

57    8  29 

8697 

58  45  13 

a69x 

Saturn 

E. 

49  52  26 

«46o 

48  zo  x6 

8458 

46  28     3 

8455 

44  45  47 

8453 

Antares 

E. 

63  27  10 

aao9 

6i  43  34 

8393 

59  59  49 

8387 

58  15  56 

838x 

3 

Sun 

W. 

66  50  54 

966j 

68  28  26 

8656 

70     6     5 

8651 

71  43  51 

8646 

Jupiter 

W. 

36  50  38 

a447 

38  33     6 

8440 

40  15  44 

8433 

41  58  32 

8486 

Mars 

W. 

32  49  40 

8392 

34  28  46 

8583 

36     8     4 

8575 

37  47  33 

2568 

Antares 

E. 

49  34  28 

a354 

47  49  47 

2349 

46    4  59 

8344 

44  20    3 

8339 

aAquila 

E. 

102  42  34 

V97 

10 I   12  18 

8985 

99  41  46 

8973 

98  10  59 

8968 

4 

Sun 

W. 

79  54  25 

afiaz 

81  32  51 

86x6 

83  zi  24 

86X2 

84  50    3 

8607 

Jupiter 

W. 

50  34  47 

8397 

52  18  26' 

8391 

54     2  13 

8387 

55  46     7 

2388 

Mars 

W. 

46     7  21 

8536 

47  47  44 

8530 

49  28  15 

8585 

51     8  53 

8580 

Antares 

E. 

35  33  40 

33x6 

33  48     4 

8311 

32     2  21 

8307 

30  z6  32 

8303 

• 

aAquilsB 

E. 

90  34  17 

■937 

89     2  33 

8984 

87  30  44 

8980 

85  58  51 

8980 

5 

Sun 

W. 

93     4  44 

1587 

94  43  57 

858* 

96  23  14 

8580 

98     2  36 

8577 

Jupiter 

W. 

64  27  15 

8361 

66  II  46 

8357 

67  56  23 

8353 

69  41     5 

8350 

Mars 

W. 

59  33  47 

•497 

61  15     4 

8493 

62  56  27 

8489 

64  37  55 

2486 

a  Aquilae 

E. 

78  19  33 

•931 

76  47  53 

8987 

75  16  21 

8944 

73  44  58 

8954 

Fomalhant 

E. 

102  32  28 

8675 

100  55  14 

8666 

99  17  49 

8660 

97  40  15 

8653 

6 

Sun 

W, 

106  20  27 

8564 

108    0  12 

a56x 

Z09  40    0 

8560 

III  19  50 

8558 

Jupiter 

W. 

78  25  42 

a336 

80  10  49 

8334 

81  55  59 

8338 

83  41  12 

8331 

Mars 

W. 

73     6  24 

4472 

74  48  17 

3469 

76  30  14 

8467 

78  12  14 

8465 

Spica 

W. 

38  42  34 

2277 

40  29     7 

8274 

42  15  44 

8278 

44    2  25 

8269 

a  Aquils 

E. 

66  II  40 

3016 

64  41  59 

3047 

63  12  45 

3071 

6x  44    0 

3096 

Fomalhaut 

E. 

89  30  39 

a635 

87  52  31 

8633 

86  14  21 

8633 

84  36  II 

8634 

7 

Sun 

W. 

"9  39  33 

3553 

121  19  33 

8553 

122  59  34 

8558 

124  39  35 

8553 

Jupiter 

W. 

92  27  47 

2325 

94  13  10 

8385 

95  58  33 

3325 

97  43  56 

8386 

Mars 

W. 

86  42  44 

2460 

88  24  54 

8460 

90     7     4 

2460 

91  49  14 

8460 

Spica 

W. 

52  56  39 

2261 

54  43  36 

8260 

56  30  34 

2260 

58  17  33 

8260 

a  Aquilae 

E. 

54  29  24 

3*79 

53     4  48 

3389 

51  41  10 

3384 

50  j8  35 

3445 

Fomalhant 

E. 

76  25  57 

2651 

74  48  II 

8657 

73  10  33 

8663 

71  33     6 

8673 

a  Pegasi 

E. 

97  38     2 

24x7 

95  54  51 

84x5 

94  XI  37 

04x4 

92  28  22 

84x4 

8 

Mars 

W. 

100  19  50 

2466 

102     I  51 

8469 

103  43  48 

8471 

Z05  25  42 

8475 

Spica 

W. 

67  12  20 

8264 

68  59  13 

8266 

70  46     3 

8268 

72  32  50 

8270 

Fomalhant 

E. 

63  29  25 

2740 

61  53  38 

8759 

60  18  16 

8779* 

58  43  20 

880Z 

a  Pegasi 

E. 

83  52  20 

8421 

82    9  15 

8485 

80  26  16 

8489 

78  43  23 

8433 

9 

Spica 

W. 

81  25  39 

2288 

83  II  56 

8298 

84  58     7 

8298 

86  44  10 

8303 

Saturn 

W. 

49  48  21 

a343 

51  33  18 

2345 

53  18  12 

8348 

55     3     2 

835X 

Antares 

W. 

35  35  37 

2282 

37  22     3 

2286 

39     8  23 

aagx 

40  54  35 

8296 

Fomalhaut 

E. 

50  57     8 

•956 

49  26     0 

8997 

47  55  44 

3<H3 

46  26  25 

3095 

• 

a  Pegasi 

E. 

70  10  57 

2469 

68  29     0 

8477 

66  47  15 

8487 

65     5  44 

8499 
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XV. 


GREENWICH  MEAN  TIME. 

; 

LUNAR  DISTANCES. 

P.L. 

KL. 

P.L. 

P.L. 

Name  and  Direcdoo    1 

Noon. 

of 

Illh. 

of 

y^ 

oC 

IXh. 

of 

of  Object 

Dill. 

Diff. 

urn. 

DiflL 

•                 m 

•                 m 

•       f      « 

•                   m 

zo 

Spica 

W. 

88  30     5 

2309 

90    15    52 

•3x5 

92      I   30 

asax 

93  46  59 

93iB 

Saturn 

w. 

56  47  47 

aS55 

58    32    26 

9999 

60   16   59 

«964 

6a    I  a5 

a97o 

Antares 

w. 

4a  40  40 

tsm 

44  26  36 

nog 

46    12   23 

89X5 

47  58     z 

aWM 

aPegasi 

E, 

63  84  «9 

tszx 

6x  43  31 

•5*4 

60      2   51 

•598 

58  aa  SI 

•954 

cArietis 

£. 

105  x6  45 

Q18 

103  31  12 

tSH 

loi  45  47 

«99X 

100    0  3a 

9337 

zz 

Saturn 

W. 

70  41  ai 

•♦09 

72  24  49 

H*$ 

74    8    5 

«4« 

75  51     8 

•49X 

Antares 

W. 

56  43  30 

«S6l 

58  28    0 

«7x 

60   Z2   17 

•98P 

6z  56  az 

Q09 

a  Pegaai 

£. 

50    6  49 

•QS9 

48  29    6 

1^ 

46  51  56 

8709 

45  15  23 

«799 

cArietis 

E. 

91  16  50 

•S7« 

89  32  41 

«84 

87  48  44 

9m 

86    5    z 

•4«4 

12 

Saturn 

W. 

84  23    2 

•4BI 

86    4  41 

•494 

87  4^    3 

S509 

89  27    9 

99X7 

Antares 

W. 

70  33     8 

•441 

72  15  44 

•453 

73  58    3 

«465 

75  40    6 

9477 

a  Arietis 

E. 

77  30    a 

•457 

75  47  48 

a4«9 

74    5  51 

3480 

7a  a4  10 

9493 

Aldebaran 

E. 

109  39  z8 

•5x5 

107  58  26 

t595 

106  17  47 

•535 

x<H  37  23 

9945 

13 

Saturn 

W. 

97  48  a« 

«5«x 

99  27  43 

«S94 

ZOI    6  46 

«6o8 

loa  45  30 

•fi>8 

Antares 

W. 

84    6    4 

3539 

85  46  23 

«553 

87  26  23 

>S66 

89    6    5 

9379 

a  Arietis 

E. 

64    0  II 

•558 

62  20  18 

•57a 

60  40  44 

•585 

59    I  29 

9399 

Aldebaran 

E. 

96  19  14 

•fi05 

94  40  26 

t6x8 

93     I  55 

a^x 

91  as  4a 

9645 

Z4 

Antares 

W. 

97  19  58 

•«♦« 

98  57  48 

•661 

100  35  20 

a^ 

loa  la  33 

909 

a  Aquila 

W. 

49  58  54 

3797 

51  13  59 

5758 

5*  «9  45 

97«5 

53  46    6 

3696 

•  Arietis 

E. 

50  50    6 

1^ 

49  12  49 

a688 

47  35  53 

8709 

45  59  17 

97x9 

Aldebaran 

E. 

83  17  14 

Vxs 

8z  40  52 

9799 

80    4  50 

ii749 

78  a9    7 

9738 

15 

a  Aquilae 

W. 

60  14  18 

S600 

61  32  52 

9588 

62  51  39 

9379 

64   ID  36 

9971 

Fomalhaut 

W. 

35  50  21 

4043 

37     I  18 

3905 

38  13  32 

3897 

39  26  55 

3«S7 

a  Arietis 

E. 

38     I  30 

2798 

36  27    0 

88x5 

34  52  52 

•83* 

33  19    6 

9B49 

Aldebaran 

E. 

70  35  24 

383a 

69     I  38 

-848 

67  28  12 

886(1 

65  55     5 

8876 

Venus 

E. 

loa  35  31 

3x68 

zoi     8  43 

Sx8a 

99  42  za 

SX97 

98  15  59 

39XX 

z6 

a  Aquilac 

W. 

70  46  55 

3555 

72    6  19 

9955 

73  25  43 

3955 

74  45    6 

9557 

Fomalhaut 

W. 

45  46  48 

3^ 

47    4  42 

96XX 

48  23    4 

9988 

49  41  51 

3509 

Aldebaran 

E. 

58  X4  24 

9954 

56  43  14 

■970 

55  12  24 

«9«5 

53  41  53 

yxn 

Venus 

E. 

91     9     6 

3281 

89  44  32 

3994 

88  ao  13 

9907 

86  56  zo 

S3I9 

PoUux 

E. 

100  10  48 

a88a 

98  38     6 

t894 

97    5  39 

no6 

95  33  28 

99x7 

X7 

a  Aquilse 

W. 

81  az  15 

337« 

82  40  15 

358a 

83  59    9 

9988 

85  X7  5fi 

S994 

Fomalhaut 

W. 

56  ao  20 

350a 

57  40  42 

9494 

59     I  13 

94^7 

.  60  az  5a 

9480 

a  Pegasi 

W. 

33  35  19 

35x4 

34  55  28 

948a 

36  z6  la 

9454 

37  37  27 

943X 

Aldebaran 

E. 

46  14  13 

3083 

44  45  41 

9098 

43  17  29 

91x6 

41  49  39 

9IS9 

Venus 

E. 

79  59  26 

3379 

78  36  45 

9390 

77  M  17 

3400 

75  52    0 

94x0 

PoUuz 

£. 

87  56    3 

a97x 

86  25  14 

•98X 

84  54  37 

8990 

83  a4  za 

9999 

Sun 

E. 

lai  ai  ai 

33x0 

119  57  21 

S3ai 

"8  33  34 

9999 

ZI7    9  59 

S94X 

i8 

a  Aquilae 

W. 

91  50    3 

368a 

93     8     3 

3fi39 

94  25  55 

9649 

95  43  37 

5657 

Fomalhaut 

W. 

67    6  33 

3461 

68  27  41 

9458 

69  48  52 

9495 

71   ID     6 

9454 

a  Pegasi 

W. 

44  29    7 

3356 

45  52  14 

9345 

47  15  33 

9337 

48  39    a 

9998 

Venus 

E. 

69    3  17 

3454 

67  42     0 

946a 

66  ao  53 

34a 

64  59  53 

9479 

PoUnz 

E. 

75  54  48 

3039 

74  25  24 

9047 

72  56    9 

3053 

71  27    a 

9060 

Sun 

E. 

no  14  42 

3384 

108  52     7 

999X 

107  a9  40 

9398 

Z06    7  tz 

5|«4 

XVL 
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LUNAR  DISTANCES. 

1 

Ij 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  Bnd  DirectioB   1 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIb. 

of 

^ 

of  Objtet 

DiA 

Dm. 

VUL 

Diff. 

•     >     • 

•       •       » 

•        r        » 

•        f        m 

zo 

Spica 

W. 

95  32  17 

«sss 

97  17  25 

4943 

99    a  22 

935X 

100   47       7 

■959 

Saturm 

W. 

63  45  43 

«37« 

65  29  52 

«3Sa 

67  13  52 

8389 

68  57  42 

9997 

Antares 

w. 

49  43  29 

8398 

51  28  47 

•337 

53  13  53 

■344 

54  58  48 

■959 

cPegasi 

E. 

56  42  33 

«57X 

55     2  58 

3588 

53  23  47 

8609 

51  45    4 

8699 

cArietis 

E. 

98  15  26 

Q44 

96  30  30 

Q5I 

94  45  45 

■359 

93     X  II 

8368 

IZ 

Saturn 

W. 

77  33  59 

■441 

79  16  36 

•4SO 

80  58  59 

8460 

82  4Z     8 

■471 

Antares 

W. 

63  40  Z2 

3999 

65  23  48 

0409 

67     7  ID 

84x9 

68  50  17 

■43X 

aPegasi 

E. 

43  39  29 

t7» 

42    4  19 

•80s 

40  29  55 

8848 

38  56  22 

888s 

aArietis 

E. 

84  21  32 

HH 

82  38  17 

•4*4 

80  55  17 

8439 

79  12  32 

8445 

12 

Saturn 

W. 

91     7  58 

«S90 

92  48  30 

•54« 

94  28  45 

*S95 

96    8  42 

■567 

Antares 

W. 

77  21  52 

1409 

79     3  21 

ssoz 

80  44  33 

■5x4 

82  25  27 

8596 

aArietis 

E. 

70  4a  47 

■SOS 

69     I  41 

SSIS 

67  20  53 

853Z 

65  40  23 

■544 

Aldebaran 

E. 

102  57  13 

«557 

loi  17  19 

•5fi9 

99  37  41 

■580 

97  58  19 

<«09 

13 

Saturn 

W. 

104  23  55 

1^ 

106    2     I 

3^ 

107  39  48 

•66s 

109  17  15 

8680 

Antares 

W. 

90  45  29 

339s 

92  24  34 

fl6o6 

94    3  21 

•690 

95  41  49 

■634 

a  Arietis 

E. 

57  22  33 

>6j4 

55  43  57 

•CM 

54     5  40 

■643 

52  27  43 

9657 

Aldebaran 

£. 

89  45  48 

«6S8 

88    8  12 

•^ 

86  30  54 

8686 

84  53  55 

■699 

14 

Antares 

W. 

Z03  49  28 

■70S 

Z05  26    4 

i7i7 

107    2  21 

■7S1 

Z08  38  20 

■744 

a  Aquilae 

W. 

55     2  57 

SfiTi 

56  20  15 

Sfi49 

57  37  57 

3630 

58  55  59 

3«U 

a  Arietis 

E. 

44  23     2 

ms 

42  47     8 

8750 

41  "  34 

8766 

39  36  21 

87«^ 

Aldebaran 

E. 

76  53  44 

077* 

75  18  40 

•787 

73  43  55 

8809 

72    9  30 

•B17 

15 

a  Aqnilae 

W. 

65  29  42 

S565 

66  48  54 

3561 

68     8  II 

3557 

69  27  32 

3959 

Fomalhant 

w. 

40  41  19 

37«5 

41  56  37 

3741 

43  12  41 

370a 

44  29  26 

9667 

a  Arietis 

E. 

31  45  42 

2867 

30  12  41 

9887 

28  40     5 

8909 

27    7  53 

•9^6 

Aldebaran 

E. 

64   22    18 

tB93 

62  49  50 

9909 

61  17  42 

•994 

59  45  53 

*9a9 

Venus 

E. 

96  50    3 

3«3 

95  24  24 

3t40 

93  59    2 

3a53 

92  33  56 

9^67 

i6 

aAquilae 

W. 

76     4  27 

3560 

77  23  45 

35^3 

*  78  43    0 

35fl7 

80    2  10 

3S7S 

Fomalhaut 

W, 

51     0  59 

3551 

52  20  27 

3536 

53  40  II 

35^4 

55    0    9 

S9M 

Aldebaran 

E. 

52  II  42 

3017 

50  41  50 

3033 

49  12  18 

3048 

47  43     5 

906s 

Venus 

E. 

85  32  21 

SSSa 

84     8  47 

3344 

82  45  26 

3396 

81  22  19 

9968 

PoUux 

E. 

94     I  31 

99S9 

92  29  49 

4939 

90  58  20 

8990 

89  27     5 

«6f 

17 

a  Aquilae 

W. 

86  36  37 

S601 

87  55  10 

S608 

89  13  36 

96x5 

90  31  54 

9fin 

Fomalhant 

W. 

61  42  38 

3475 

63     3  30 

S47Z 

64  24  27 

9467 

65  45  28 

946s 

a  Pegasi 

W. 

38  59     8 

34M 

40  21  II 

3394 

41  43  34 

3380 

43     6  13 

9967 

Aldebaran 

E, 

40  22  10 

315a 

38  55     3 

317a 

37  28  20 

3x99 

36    2     I 

99X9 

Venus 

E. 

74  29  55 

3419 

73     8     0 

3419 

71  46  16 

3438 

70  24  42 

9446 

Pollux 

E. 

81  53  58 

300B 

80  23  55 

30x7 

78  54    3 

9085. 

77  24  21 

3039 

Sun 

E. 

"5  46  35 

3551 

114  23  22 

3359 

113    0  19 

3968 

III  37  26 

3976 

i8 

a  Aquilse 

W. 

97     I  10 

3666 

98  18  33 

S676 

^9  35  46 

3686 

100  52  48 

3696 

Fomalhant 

W. 

72  31  21 

3453 

73  52  38 

3458 

75  13  56 

9450 

76  35  16 

3449 

a  Pegasi 

W. 

50     2  41 

33ax 

51  26  28 

33x5 

52  50  22 

9909 

54  14  23 

3304 

Venus 

E. 

63  38  59 

3480 

62    18    12 

3486 

60  57  32 

9490 

59  36  57 

3495 

Pollux 

E. 

69  58     3 

3065 

68  29  II 

3070 

67    0  25 

9075 

65  31  45 

3079 

Sun 

E. 

104  45    9 

S4XO 

103  23     4 

34x5 

Z02     I     5 

94*> 

100  39  II 

3494 
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LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

•sg 

Name  and  Direction    1 

Noon. 

o( 

Illb. 

of 

VIb. 

of 

IXh. 

of 

■r 

of  Object. 

Diff. 

DifC 

Diff. 

Diff. 

19 

a  Aquils 

W. 

0          f          m 

102     9  39 

3707 

e         r         m 
103     26     19 

3718 

104  42  47 

3799 

0          f          w 

105  59     3 

3741 

Fomalhaut 

W. 

77  56  37 

3448 

79  17  59 

3447 

80  39   22 

3446 

82    0  46 

3446 

a  Pegasi 

W. 

55  38  30 

3298 

57     2  44 

3294 

58  27     3 

3388 

59  51  28 

3«fi4 

Venus 

E. 

58  16  27 

3499 

56  56     2 

350a 

55  35  40 

3506 

54  15  22 

35«7 

Pollux 

E. 

64    3  10 

3083 

62  34  40 

3087 

61     6  15 

Sogo 

59  37  53 

3093 

Sun 

E. 

99  17  22 

3418 

97  55  37 

S43X 

96  33  56 

3434 

95  12  18 

3437 

20 

Fomalhaut 

W. 

88  47  57 

3443 

90    9  26 

34»x 

91  30  56 

3440 

92  52  27 

3438 

a  Pegasi 

W. 

66  54  53 

3960 

68  19  51 

3856 

69  44  54 

3331 

71  10     3 

3948 

a  Arietis 

W. 

23  24  10 

3x59 

24  51     8 

3x48 

26  18  19 

3x39 

27  45  41 

3x30 

Venus 

E. 

47  34  19 

351a 

46  14    8 

35" 

44  53  56 

35x0 

43  33  43 

3508 

Pollux 

E. 

52  16  45 

Siox 

50  48  36 

3Z0X 

49  20  28 

3x01 

47  52  20 

3iOf 

Sun 

E. 

88  24  34 

3439 

87    3     2 

3438 

85  41  29 

3437 

84  19  54 

343S 

2Z 

Fomalhaut 

W. 

99  40  21 

3434 

loi     z  59 

3433 

102  23  38 

3433 

103  45  17 

3439 

a  Pegasi 

W. 

78  17  23 

3ai7 

79  43  12 

33X1 

81     9     8 

3304 

82  35  12 

3x96 

a  Arietis 

W. 

35     5     I 

3091 

36  33  21 

3084 

38     I  50 

3076 

39  30  29 

3068 

Venus 

E. 

36  51  58 

349a 

35  31  25 

3488 

34  10  48 

3483 

32  50     5 

3479 

Pollux 

E. 

40  31  27 

3095 

39     3  " 

3094 

37  34  54 

309X 

36    6  34 

3091 

Sun 

E. 

77  31  15 

3417 

76     9  18 

34xa 

74  47  15 

3407 

73  25     6 

3400 

22 

Fomalhaut 

W. 

no  33  40 

343a 

III  55  20 

3433 

11^3  16  59 

3435 

114  38  36 

3439 

a  Pegasi  . 

W. 

89  47  38 

3x60 

91  14  35 

3x53 

92  41  41 

3x44 

94     8  57 

3x36 

a  Arietis 

W, 

46  56  16 

3<»5 

48  25  58 

30x5 

49  55  52 

3005 

51  25  58 

9996 

Aldebaran 

W. 

17x7     0 

38x0 

18  31  52 

3686 

19  48  54 

3583 

21     7  48 

3499 

Sun 

E. 

66  32  27 

3364 

65     9  29 

3334 

63  46  20 

3345 

62  23     I 

SSS7 

23 

a  Pegasi 

W. 

loi  27  52 

309a 

I02    56    II 

3083 

104  24  41 

3074 

105  53  22 

3006 

a  Arietis 

W. 

58  59  42 

a94a 

60  31     8 

9930 

62     2  49 

99x8 

63  34  45 

9906 

Aldebaran 

W. 

28     2  II 

38X9 

29  27  58 

3x80 

30  54  31 

3x46 

32  21  45 

3x14 

Sun 

E. 

55  23  34 

328a 

53  59     2 

3371 

52  34  17 

3359 

51     9  18 

3947 

24 

a  Arietis 

W. 

71  18  20 

a843 

72  51  52 

3829 

74  25  42 

98x6 

75  59  49 

An 

Aldebaran 

W. 

39  46  47 

3984 

41   17  20 

396X 

42  48  22 

9939 

44  19  51 

99x9 

Sun 

E. 

44    0  39 

3183 

42  34     9 

3x69 

41     7  23 

3X55 

39  40  20 

SX4a 

«5 

a  Arietis 

W. 

83  54  50 

a735 

85  30  44 

3720 

87     6  57 

9707 

88  43  28 

9699 

Aldebaran 

W. 

5«     3  39 

28» 

53  37  38 

3805 

55  12    0 

9787 

56  46  45 

97«9 

Sun 

E. 

32  20  59 

3073 

30  52  17 

3060 

29  23  18 

3047 

27  54    3 

9034 

a9 

Sun 

W. 

17  49     8 

3694 

19  25  56 

s68x 

21     3     2 

2668 

22  40  25 

«6S7 

Saturn 

E. 

61  24  38 

a398 

59  41     I 

a39a 

57  57  X5 

9387 

56  13  21 

9369 

Antares 

E. 

74  19  58 

a34a 

72  34  59 

9334 

70  49  49 

•397 

69     4  29 

9390 

30 

Sun 

W. 

30  50  41 

a6x5 

32  29  16 

9608 

34     8     0 

9603 

35  46  52 

9398 

Saturn 

E. 

47  32  24 

33^ 

45  48     I 

3366 

44     3  37 

9365 

42  19  12 

9366 

Antares 

E. 

60  15  30 

2291 

58  29  18 

3387 

56  43     0 

9383 

54  56  35 

9979 

a  AquilflB 

E. 

III  48  24 

3009 

no  18  22 

9988 

108  47  54 

99^9 

107  17     2 

9959 

31 

Sun 

W. 

44     2  42 

a579 

45  42     6 

9576 

47  21  34 

9574 

49    'i     5 

9579 

Antares 

E. 

46     3  14 

2264 

44  16  21 

3363 

42  29  26 

3360 

40  42  28 

9959 

aAquilac 

E. 

9938    a 

2891 

98     5  31 

9883 

96  32  51 

9877 

95    0    3 

«I7S 

xvm. 
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LUNAR  DISTANCES. 

Il 

Nmina  and  Dirocdcm 

Midnight 

P.L. 
of 

XVh. 

P.I-. 

of 

XVIII>"- 

P.L. 
of 

XXIb. 

P.I. 

of 

1" 

of  Object 

« 

DifE. 

DifiL 

Diff. 

Difl. 

%             t             M 

•         f         m 

•        '        « 

•      f      » 

19 

aAquilas 

W. 

107  15     7 

3754 

108  30  57 

S7«7 

109  46  34 

378X 

XII     X  56 

3794 

Fomalhaut 

W. 

83   22    10 

3445 

84  43  36 

3445 

86     5     2 

3444 

87  26  29 

3443 

a  Pegasi 

W. 

6x  15  58 

3479 

62  40  34 

Sa75 

64     5  15 

3270 

65  30     X 

3a65 

Venus 

E. 

5a  55     6 

S5XO 

51  34  53 

35" 

50  14  4X 

351a 

48  54  30 

35xa 

PoUuz 

E. 

58     9  35 

3095 

56  41  19 

3097 

55  13     6 

3099 

53  44  55 

3x00 

Sun 

£. 

93  50  43 

3438 

92  29  xo 

3438 

91     7  37 

3439 

89  46     5 

3440 

20 

Fomalhaut 

W. 

94  14    0 

3438 

95  35  33 

3437 

96  57     8 

3436 

98  18  44 

3435 

a  Pegasi 

W. 

7a  35  18 

S«4X 

74    0  39 

Sa35 

75  26    7 

3a30 

76  51  41 

3223 

a  Arietis 

W. 

29  13  14 

3ns 

30  40  57 

9114 

32     8  49 

3107 

33  36  50 

3099 

Venus 

E. 

42  13  28 

3506 

40  53  II 

SSQ3 

39  32  50 

3500 

38    12    26 

3497 

PoUoz 

E. 

46  24  XI 

3x01 

44  56     2 

3x00 

43  27  52 

9098 

41    59    40 

9097 

Sun 

E. 

82  58  17 

343S 

81  36  37 

3430 

80  14  54 

34a6 

78  53     7 

S4aa 

2X 

Fomalbaot 

W. 

105    6  57 

343a 

X06  28  37 

S43X 

X07  50  x8 

343X 

109  IX  59 

3431 

a  Pegasi 

W. 

84     X  24 

319X 

85  27  44 

3183 

86  54  13 

3x76 

88  20  51 

3x68 

a  Arietis 

W. 

40  59  18 

3060 

42  28  X7 

3052 

43  57  26 

3043 

45  26  45 

3034 

Venus 

E. 

31  29  X7 

347a 

30    8  22 

3467 

28  47  2X 

346X 

27  26  13 

3454 

Pollux 

E. 

34  38  X3 

3089 

33     9  50 

3087 

31  41  25 

3087 

30  12  59 

3058 

Sun 

£. 

72    2  50 

3394 

70  40  27 

3387 

69  X7  56 

3379 

67  55  16 

3378 

22 

Fomalhaut 

W. 

X16    0  xo 

3440 

XX7  2X  41 

8444 

xx8  43    S 

3448 

120    4  30 

3453 

a  Pegasi 

W. 

95  36  23 

3ia8 

97     3  59 

3XZ9 

98  31  46 

3x10 

99  59  44 

Siox 

a  Arietis 

w. 

52  56  x6 

2985 

54  26  47 

•974 

55  57  32 

2964 

57  28  30 

2953 

Aldebaraa 

w. 

22  28  18 

3493 

23  50     9 

3361 

25  13  10 

3307 

26  37  13 

3260 

Sun 

E. 

60  59  32 

3386 

59  35  51 

33x6 

58  II  58 

3306 

56  47  53 

3894 

«3 

a  Pegasi 

W. 

X07  22  13 

3057 

108  51  15 

3048 

no  20  28 

3040 

III  49  51 

3P3I 

a  Arietis 

W. 

65     6  56 

a894 

66  39  22 

9B8x 

68  X2     5 

tB69 

69  45     4 

•855 

Aldebaran 

w. 

33  49  38 

3084 

35  18     7 

3057 

36  47    9 

303X 

38  16  43 

3007 

Sun 

E. 

49  44    4 

3235 

48  x8  36 

3a2x 

46  52  52 

3209 

45  26  53 

3x96 

24 

a  Arietis 

W. 

77  34  14 

a789 

79    8  56 

a775 

80  43  56 

2762 

82  19  14 

«748 

Aldebaran 

W. 

45  51  46 

aSgS 

47  24     7 

•879 

48  56  53 

a859 

50  30    4 

•B4X 

Sun 

E. 

38  13     I 

Sxa8 

36  45  25 

3x14 

35  17  33 

Sxox 

33  49  24 

90B7 

«5 

a  Arietis 

W. 

90   20    18 

2679 

91  57  26 

Mi 

93  34  53 

26S2 

95  12  38 

2(98 

Aldebaran 

W. 

58   21    53 

8753 

59  57  23 

8735 

61  33  16 

27x9 

63     9  30 

vo^ 

Sun 

E. 

26   24   32 

son 

24  54  45 

3009 

23  24  44 

•997 

21  54  28 

•987 

29 

Sun 

W. 

24  x8     3 

a6«6 

25  55  55 

t638 

27  33  59 

•629 

29  12  15 

2621 

Saturn 

E. 

54  29  21 

0378 

52  45  14 

a374 

51     I     2 

8371 

49  16  45 

8368 

Antares  . 

E. 

67  18  59 

«3I3 

65  33  19 

2308 

63  47  31 

230a 

62     X  34 

2297 

30 

Sun 

W. 

37  25  50 

3593 

39    4  55 

2588 

40  44    6 

•585 

42  23  22 

2382 

Saturn 

E. 

40  34  49 

8368 

38  50  28 

a37x 

37     6  II 

•375 

35  22     0 

2380 

Antares 

E. 

53  10     5 

«75 

51  23  29 

2272 

49  36  48 

2269 

47  50     3 

2266 

E. 

105  45  49 

a936 

104  14  x6 

a9a3 

102  42  26 

■9ZX 

lOI    xo   21 

2900 

3X 

Sun 

W. 

50  40  39 

2570 

52  20  15 

2569 

53  59  52 

2568 

55  39  31 

8568 

Antares 

E. 

38  55  28 

2258 

37     8  26 

2257 

35  21  23 

2256 

33  34  19 

8256 

aAquilse 

E. 

93  27     9 

2869 

91  54  xo 

■B67 

90  21     9 

•866 

8848    7 

2866 

xo 
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AT  GREENWICH  APPARENT  NOON. 


i 

i 


Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

5CW. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SCTN. 

Mon. 


Frid. 


Tues.  28 
Wed.  39 
Thur.    30 


31 


THE  SUN'S 


Apparent 
Right  Atcension. 


h     m       • 

o  43  24.64 
o  47  2.10 
o  50  39.28 

o  54  16.18 

0  57  52.83 

1  I  29.25 

5  5-45 

8  41.46 

12  17.29 

15  5297 
19  28.52 

23  3-97 

26  39.34 
30  14.64 
33  49-91 

37  25.16 
41  0.42 
44  35-72 

48  11.06 
51  46.47 
55  21.98 

1  58  57.59 

2  2  33.34 
2  6  9.23 

2  9  45.28 
2  13  21.52 
2  16  57.96 

2  20  34.61 
2  24  11.49 
2  27  48.63 


12  31  26.03 


I>iflE.for 
I  Hour. 


■ 
9.067 

9-055 
9.043 

9.032 
9.022 
9.0x3 

9.004 
8.997 
8.990 

8.984 
8.979 
8.975 

8.972 
8.970 
8.969 

8.969 
8.970 
8.972 

8.974 
8.977 
8.982 

8.987 
8.992 
8.999 

9.006 
9.0x4 
9.023 

9.032 
9.042 
9.054 

9*  066 


Apparent 
Declination. 


N. 


8  556.2 
7  44  1-2 
7  21  58.7 

6  59  49.2 
6  37  32.9 
6  15  10.3 

5  52  41-5 
5  30  7.0 
5    727.0 

4  44  41-7 
4  21  51.6 

3  58  56.9 

3  35  57.9 
3  12  54.9 
2  49  48.3 

2  26  38.3 
2  3  25.2 
140    9-5 

X  16  51.4 

o  53  31-2 
o  30    9.3 


N.  o    6  46.1 
S.   o  16  38.0 

0  40    2.8 

1  327.8 
X  26  52.6 

1  50  i7*o 

2  13  40.4 

2  37    2.6 

3  o  23.1 

S.   3  23  41.6 


DiiLfor 
z  Hour. 


-54.63 
54.94 
55.25 

-55-54 
55.81 
56.07 

-56.32 
56.56 
56.78 

-56.99 
57.18 
57.36 

-57-54 
57-70 
57.85 

-57.98 
58.10 
58.21 

-58.30 
58.38 
58.44 

-58.49 
58.52 

58.53 

-58.54 
58.53 
58.50 

-58.45 
58.39 
58.31 

-58.22 


Semi- 
diameter. 


56.76 
57.01 
15   57.27 


5  53-77 
5  540J 
5  54.25 


5  54.50 
5  54.74 
5  54.99 


5  55-24 
5  55-49 
5  55-74 


56.00 

56.25 
56.50 


5  57.53 
5  57.78 
5  58.04 

5  58.30 
5  58.56 
5  58.82 

5  59.09 
5  59.35 
5  5962 

5  59.89 

6  0.17 
6    0.44 

6  0.72 
6  1. 00 
6     1.28 

16     1.56 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64.40 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.17 
64.15 

64.13 
64.11 
64.10 

64.09 
64.08 
64.07 

64.07 
64.07 
64.07 

64.08 
64.09 
64.  XO 

64.11 
64.13 
64.15 

64.18 
64.21 
64.24 

64.27 
64.31 
64-35 

64.39 


Bquatknof 
Time, 
to  be 

Snbtracted 


App|rent 
lima. 


o  13.44 
o  32.49 

0  51.81 

X  11.41 
X  31.26 

1  51.34 

2  11.63 

2  32.12 

i  52.79 

3  13.60 

3  34-55 

3  55.60 

4  16.73 
4  37.92 

4  59-14 

5  20.39 

5  41-62 

6  2.82 

6  23.98 

6  45.06 

7  6.05 

7  26.93 

7  47.69 

8  8.29 

8  28.73 

8  48.99 

9  9-05 

9  28.90 

9  48.52 
10    7.88 

10  26.98 


DfCfor 
I  Hem, 


• 

0.787 
0.799 
0.8XX 

0.823 
0.832 
0.841 

0.850 

0.857 
0.864 

0.870 
0.875 
0.879 

0.882 
0.884 
0.885 

0.885 
0.884 
0.882 

0.880 
0.876 
0.872 

0.867 
0.862 
0.855 

0.848 
0.840 
0.831 

0.822 
0.8x2 
0.801 

0.790 


Mm  time  of  semidiameter  passing  may  be  foand  by  subtracting  o^.iS  from  the  sidereal  time. 
The  tigs  ~  prefixed  to  the  honrlj  change  of  declination  indicates  that  north  declinations  are  decreasing ;  south 
declfnatloBS  Increasing. 
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AT  GREENWICH  MEAN  NOON. 


I 

I 


THE  SUN'S 


Apparoat 
Right  Ascension. 

DiflLfor 
zHonr. 

h     m        s 

xo  43  24.67 

10  47      2.18 
10  50   39.41 

s 
9.069 
9.057 
9.045 

10  54    16.36 
10  57   53.06 

IX     I  29.53 

9.034 
9.024 

9.015 

"     5    5.78 
II     8  41.84 
IX  12  17.72 

9.006 
8.999 
8.99a 

II  15  53.46 
II  19  29.06 
II  23    4.56 

8.986 
8.981 
8.977 

II  26  39.98 

"  30  15.33 
"  33  50.65 

8.974 
8.97a 
8.971 

II  37  25.96 
II  41     1.27 
II  44  36.62 

8-971 
8.97a 
8.974 

II  48  12.01 
11  51  47.48 
II  55  23.04 

8.976 
8.979 
8.984 

11  58  58.71 

12  2  34.50 
12    6  10.45 

8.989 

8.995 
9.00X 

12    9  46.56 
12  13  22.84 
12  16  59.33 

9.008 
9.016 
9.025 

12   20   36.04 
12   24    12.97 
12   27   50.15 

9.034 
9.044 
9.055 

12    31    27.61 

9.066 

Appwrmt 
Declination. 


Di&for 
z  Hour. 


Bqoationoff 

Time, 

tobe 

Addodto 

Mean  Timei 


Diftfor 
zHow. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 


Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


10 
II 
12 

13 
X5 

16 

17 
18 

19 
20 
21 

22 

23 
24 

25 
27 

28 
29 
30 

31 


N.8  5  56.0 

7  44    0.6 

7  21  57.8 

6  59  48.0 

•    6  37  31.4 

6  15    8.5 

5  52  39.4 

5  30    4.5 

5  7  24.2 

4  44  38.6 

4  21  48.2 

3  58  53-1 

3  35  53.8 

3  12  50.4 

2  49  43-4 

2  26  33.1 

2  3  19-7 

I  40     3.6 

I  16  45.1 

o  53  24.6 

o  30    2.4 

N.o  6  38.8 

S.  o  16  45.7 

0  40  10.8 

1  3  36.1 
I  27     1.3 

1  50  25.9 

2  13  49.7 

2  37  12.2 

3  o  33.0 

S.  3  23  51.8 


-54.«5 
54.97 
55.a6 

-55.54 
55.8a 
56.08 

-56.33 
56.57 
56.79 

-57.00 
57.20 
57.39 

-57.56 
57.7a 
57.86 

-57.99 

58.  IX 

58.22 

-58.31 
58.39 
58.45 

-58.50 
58.53 
58.54 

-58.55 
58.54 
58.51 

-58.46 
58.40 
58.3a 

-58.a3 


o  13.45 

o  32.50 

0  51.83 

1  11.43 
I  31.28 
I  51.36 


11.67 
32.16 
52.83 

13.65 
34.60 
55.66 

16.79 

37.99 
59.22 


5  20.47 

5  41.71 

6  2.92 

6  24.07 

6  45.16 

7  6.16 


27.04 

47.80 

8.41 


8  28.85 

8  49.12 

9  9.18 

9  29.03 

9  48.65 

10    8.02 

10  27.12 


s 

0.787 
0.799 

0.81  X 

0.822 
0.832 
0.84X 

a85o 
0.858 
0.864 

a87o 
0.875 
0.879 

a882 
0.884 
0.885 

0.885 
0.884 
0.882 

0.880 
0.877 
0.873 

0.868 
0.862 
0.855 

0.848 
0.840 
0.832 

0.823 
0.812 
0.80X 

0.790 


h     m       ■ 

o  43  38.12 
o  47  34.68 

O  51    31-23 

o  55  27.79 

0  59  24.34 

1  3  20.89 

I  7  17.45 
I  II  14.00 

I  15  10.55 

I  19  7.11 
I  23  3.66 
I  27    0.22 

I  30  56.77 
I  34  53.32 
I  38  49.87 

I  42  46.43 
I  46  42.98 
I  50  39.54 

I  54  36.09 

1  58  32.64 

2  2  29.19 

2  6  25.75 
2  10  22.30 
2  14  18.85 

2  18  15.41 
2  22  11.96 
2  26  8.51 

2  30  5.07 
2  34  1.62 
2  37  58.17 

12  41  54.73 


Non.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prelized  to  the  hourly  change  of  declination  indicates  that  north  declinations  art 
•decreasing;  south  declinations,  increasing. 


Diff.  for  z  Hour, 
+  9''8565. 
rrable  III.) 
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in. 


AT  GREENWICH  MEAN  NOON. 

Mean  Time 

of 

^derealNoon. 

i 

1 

1 

1 
1 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

TAIL  for 
X  Hour. 

TRUB  LONGITUDE. 

DiiF.  for 
xHoor. 

LATITUDE. 

X 

X' 

I 

a 
3 

244 

845 
246 

•             *                W 

159  16  31-4 

160  14  40.4 

161  12  50.8 

f         m 

15  42.9 
13  51-8 
12    2.1 

m 
145.35 
145.41 
145.47 

• 
-0.57 

O.SS 
0.49 

0.0037294 
0.0036269 
0.0035110 

-44.9 
45.5 
46.0 

h     m        ■ 
13   14  11.41 
13   10  15.50 

13    6  19.60 

4 
5 
6 

247 
248 
249 

162  II     2.7 

163  9  16.1 

164  7  31.0 

10  13.8 
8  27.1 
6  41.9 

145.53 
145.59 
145.65 

-0.41 
0.30 
0.17 

0.0034000 
0.0032881 
0.0031754 

-46.4 
46.8 
47-1 

13      2   23.69 
12   58  27.78 
12   54  31.87 

7 

8 

9 

250 
251 
252 

165  5  47-3 

166  4    5.3 

167  2  24.8 

458.1 
3  16.0 
I  35-4 

M5.7X 
145.78 
145.85 

—  0.04 

+  0.1 1 

0.24 

0.0030619 
0.0029479 
0.0028333 

-47.4 
47.6 
47.8 

12   50   35.96 
12   46  40.06 
12   4a  44.15 

lO 
12 

353 
254 
355 

167  60  46.1 

168  59    9.2 

169  57  34-1 

59  566 
58  19.6 
56  44.4 

145.92 
Z46.OO 
Z46.08 

+  0.36 
0.46 

0-54 

0.0027185 
0.0026033 
0.0024880 

-47.9 
48.0 
48.x 

12    38   48.24 

"  34  52.33 
12  30  56.42 

13 

15 

256 
257 
258 

170  56    0.9 

171  54  29.8 
173  53    0-7 

55  "1 
S3  39-8 
52  10.6 

Z46.16 
X46.24 
X46.33 

+  0.59 

'  0.63 

0.62 

0.0023725 
0.0022568 
0.0021409 

-48.2 
48.3 
48.4 

12  27    0.5a 
12  23     4.61 
12  19    &70 

i6 

17 
i8 

259 
260 
261 

173  SI  33-7 

174  50    8.9 

175  48  46.3 

50  43-5 
49  18.6 

47  55-9 

X46.42 
146.51 
146.60 

+  0.59 
0.52 
043 

0.0020247 
0.0019082 
0.0017912 

-48.5 
48.7 
48.9 

12  15  ia.8o 
12  II  16.89 
12    7  ao.98 

19 

20 
21 

262 
263 
264 

176  47  25.9 

177  46    7.8 

178  44  51.9 

46  35-4 
45  17.3 
44    1.3 

146.70 
X46.79 
X46.88 

+  0.33 

0.20 

+  0.07 

0.0016737 

O.OOI5555 
0.0014366 

-49.x 
49-4 
49-7 

la    3  35.08 
11  59  39.17 
"  55  33.«6 

22 
23 

a4 

265 
266 
267 

»79  43  38.3 

180  42  26.8 

181  41  17.4 

43  47-4 
41  35-9 
40  26.4 

146.97 
147.06 

M7.X5 

—  0.06 
0.17 
0.29 

0.0013169 
0.0011964 
0.0010749 

-50.0 
50.4 
50.8 

"  51  37-35 
II  47  41.44 

"  43  45.54 

as 

26 
27 

268 
269 
270 

182  40  10.2 

183  39    5.1 

184  38    2.0 

39  I9-I 
38  13-9 
37  10.7 

X47.24 
147.33 
M7.4X 

—  0.38 

0.45 
0.48 

0.0009526 
0.0008292 
0.0007048 

-5X.2 

5X.6 
52.0 

"  39  49.63 
"  35  53.72 
II  31  57.82 

28 

29 

30 

271 
272 
273 

185  37    0.7 

186  36    1.5 

187  35    4.1 

36    9-3 
35  lo-o 
34  ".5 

M7.49 
X47.57 
147.65 

—  0.48 
0.46 
0.41 

0.0005798 
0.0004538 
0.0003273 

-52.3 
52.6 
52.8 

II  28     1.91 
II  24    6.00 
II  20  10.09 

31 

274 

188  34    8.4 

33  16.7 

X47.72 

-0.33 

0.0002002 

-53-x 

II  16  14.18 

Noia^-Thai 

mmb«n  in  column  k  ( 
inoz  off  JuaoMif  o^a 

correspond  to  t] 

tetniooqnu 

oox  of  tha  date;  in  colonin  X'  to 

the  mean 

Diff.  for  X  Hoar, 
-9'.8296. 
(Tablo  IL) 
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GREENWICH  MEAN  TIMR 

1 

1 

"S 

1 

THE  MOON'S 

SBMIDIAMETER. 

HORIZONTAL  PAKALLAX. 

UPPBR  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  Hour. 

Midnight 

Diir.(or 
I  Honr. 

Meridian  of 
Greenwich. 

DilL  for 
z  Hoar. 

Noon. 

I 

2 

3 

t            m 

16  135 
16  13.3 
16  11.6 

*           m 

16  13.6 

16   12.6 
16  10.1 

*            m 

59  26.2 
59  25.7 
59  I9-I 

m 

+0.13 

-0.15 

0.38 

f            m 

59  26.8 
59  23-1 
59  139 

m 

-0.02 

0.28 

a48 

h        m 

3  33.5 

4  30.5 

5  30.6 

m 
2.30 

a.45 
a-55 

d 

4.4 

6.4 

4 
5 
6 

16     8.4 
16     4.1 
15  58-8 

16    6.4 
16     1.6 
X5  55-8 

59    7.6 
58  51.8 
58  32.3 

-0.57 
0.74 
0.88 

59    0.2 

58  42.5 
58  21.3 

-0.66 
0.81 
0.95 

6  32.3 

7  33.1 

8  31.2 

2.57 
2.49 
2.34 

7.4 
8.4 
9.4 

7 
8 

9 

15  52.6 
15  45-4 
15  37.4 

15  49-1 
15  415 
15  33-2 

58    9.4 
57  43.0 
57  13.7 

-1.03 
I.I6 
1.27 

57  56.6 
57  28.7 
56  58.2 

—1. 10 
Z.22 
1.3X 

9  25.3 

10  15.5 

11  2.3 

a.x7 
2.0Z 
X.89 

10.4 
1 1.4 
12.4 

lO 

II 

12 

15  28.8 
15  20.0 
15  11.2 

15  24.4 
15  15-5 
15    7-1 

56  42.2 
56    9.6 
55  37.6 

-1-35 
x-35 
1.29 

56  25.9 
55  53-4 
55  22.4 

-X.36 
x-33 
X.23 

11  46.8 

12  30.0 

13  12.8 

X.82 
X.79 
1.79 

13.4 
14.4 
154 

13 
H 
15 

15      3-2 

14  563 
14  51.2 

14  S9-6 

14  53-5 
14  49.4 

55     8.0 
54  42.9 
54  24.1 

-LIS 

0.93 
0.63 

54  54-8 
54  32.6 
54  17.5 

-1.05 
0.78 
0.46 

13  56.3 

14  41.1 

15  27.7 

X.83 
X.90 
X.98 

16.4 
17.4 
18.4 

i6 

17 
i8 

14  48.2 
14  47.8 
14  500 

14  47-7 
14  48.5 
14  52.2 

54  13.1 
54  "-4 
54  19-7 

-0.27 

40.13 

0.56 

54  "o 
54  14-2 
54  27.7 

-0.07 

+0-35 
0.78 

16  16.2 

17  6.2 
17  57.3 

2.06 

2.XX 

a.x3 

19-4 
20.4 
21.4 

19 

20 
21 

14  55-1 

15  2.9 

15  131 

14  58.7 

15  7-7 
*  IS  19.0 

54  38.3 

55  6.9 
55  44-5 

+0.99 
X.39 
1-73 

54  51.4 

55  24.7 

56  6.1 

+1.19 
X.57 
X.86 

18  48.4 

19  38.9 

20  28.2 

2.X2 
2.08 
2.03 

22.4 
23.4 
24.4 

2J 
23 
24 

15  25.3 
IS  38.6 
15  52.1 

15  319 
15  45-4 
15  58-6 

56  29.2 

57  18.1 

58  7.7 

+1.97 
2.o8 
2.02 

56  53-3 

57  43- 1 

58  31-5 

-1-2.04 
2,07 
Z.92 

21  16.3 

22  3.8 
22  51.4 

X.99 
X.97 
2.00 

25.4 
26.4 

27.4 

25 
26 
27 

16    4.7 
16  15.1 
16  22.5 

16  10.2 
16  19.2 
16  24.9 

58  53.8 

59  32.2 
59  59-3 

+1.78 
X.38 
0.86 

59  142 
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6 

14     6     6.85 

2.4273 

x8     9  34.2 

ia.4S7 

7 

12 

18    3.77 

2.X862 

6  51  24.1 

15.729 

7 

14     8  32.67 

a.4332 

18  21  57.0 

12.322 

8 

12 

20  15.06 

2.X90X 

7    7     7.1 

15.702 

8 

14  10  58.83 

2.4389 

18  34  12.8 

I2.«H 

9 

12 

22  26.58 

2.X94I 

7  22  48.4 

15.673 

9 

14  13  25.34 

a.  4447 

x8  46  2X.5 

X2.086 

10 

12 

24  38.35 

2.1983 

7  38  27.8 

15.64X 

10 

14  15  52.20 

2.4506 

18  58  23.1 

it.966 

II 

12 

26  50.36 

2.2033 

7  54     5.3 

15.608 

XI 

14  18  X9.41 

8.45^3 

19  xo  17.4 

11.843 

12 

12 

29    2.62 

2.2065 

8     9  40.8 

X5.574 

12 

14  20  46.96 

3.4631 

19  22    4.2 

11.718 

13 

12 

31  15.14 

2.2x08 

8  25  14.2 

15.538 

13 

14  23  14.86 

tt.4678 

19  33  43.6 

n.992 

14 

12 

33  27.91 

2.3X5Z 

8  40  45.3 

XS.499 

14 

14  25  43.10 

a. 4735 

19  45  15.3 

11.464 

15 

12 

35  40.95 

2.3195 

8  56  14. 1 

X5.459 

15 

14  28  11.68 

a.479a 

19  56  39.3 

11. 335 

i6 

12 

37  54.25 

2.3339 

9  II  40.4 

X5.417 

16 

14  30  40.61 

2.4849 

20     7  55.5 

11.203 

17 

12 

40     7.82 

2.3385 

9  27     4.1 

X5.S73 

17 

14  33     9.87 

2.4905 

20  19     3.7 

11.070 

i8 

12 

42  21.67 

2.3331 

9  42  25.2 

X5.338 

x8 

14  35  39.47 

2.496a 

20  30    3.9 

10.936 

19 

12 

44  35.79 

2.3377 

9  57  43.5 

Z5.38X 

19 

14  38     9-41 

2.5018 

20  40  56.0 

10.799 

20 

12 

46  50.19 

3.3424 

10  12  58.9 

x5-a3a 

20 

14  40  39.68 

2.5073 

20  51  39.8 

io.66t 

2X 

12 

49     4.88 

2.3473 

10  28  1 1.3 

15.181 

ax 

X4  43  X0.29 

2.5X28 

21     2  15.3 

10.522 

22 

12 

51   19.85 

2.25x9 

10  43  20.6 

15.138 

22 

14  45  41.22 

2.5183 

21    X2  42.4 

10.380 

^3 

12 

53  35." 

2.3568 

10  58  26.7 

15. 073 

23 

14  48  12.48 

a. 5237 

21  a3    0.9 

nxiQ7 

34 

12 

55  50.67 

2.3618 

S.I I  13  29.4 

15.016 

J±. 

14  50  44.06 

8.5290 

S.2X  33  10.8 

10.09a 

xn 
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GREENWICH 

MEAN  TIME. 

Hour. 

TUK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Right 
A«cepiioa 

DiiLfor 
iMiirata. 

DecIlnatioB. 

Diff.  for 
iBCinnte. 

Hour. 

RiCht 
Aaocnaion. 

DUEL  for 
X  Minnta. 

Dcelinadoa 

Diftfor 
xMlanta. 

WEDNESDAY  29. 

FRIDAY,  OCTOBER  z. 

h    m       ■ 

■ 

•                   m 

m 

0 

h    m      •           8        1       •      '       •     J       • 

O 

Z4  50  44,06 
14  53  15.96 

a. sago 

S.2I  33  10.8 

xo.o9a 

z6  56  36.61      •.869s  |S.a6  a6  3a.7  |     1.991 

I 

t.S343 

21    43    Z2.0 

9.946 

a 

14  55  48.  Z7 

a.SS95 

az  53     4.3 

9.798 

3 

14  58  20.70 

a.  3447 

aa    a  47-7 

9.648 

4 

15    0  53.54 

a.S49S 

22    Z2   22*  Z 

9.497 

5 

Z5    3  26.68 

a. 5548 

22   21    47.4 

9.S4S 

6 

Z5    6    O.Z2 

a.3398 

aa  31    3.5 

9.191 

7 

Z5    8  33.86 

a.5647 

22  40  Z0.3 

•.•85 

8 

Z5  ZI     7.89 

8.5«96 

22  49    7.7 

8.878 

9 

'5  13  4a.  2z 

8.S74S 

22  57  55.7 

8.7ai 

lO 

Z5  z6  i6.8z 

a.  5790 

23     6  34-2 

8.56X 

ZI 

Z5  z8  51.69 

8.5837 

23  15    3-0 

8.400 

za 

Z5  2z  26.85 

a.588a 

23  23  aa.2 

8.838 

• 

13 

Z5  24    2.27 

a.  5985 

23  31  31.6 

8.074 

14 

15  a6  37.95 

2.5968 

a3  39  31. 1 

7.908 

15 

Z5  29  13.88 

a.teio 

23  47  20.6 

7.74a 

z6 

15  31  50.07 

s«6o5a 

23  55    0.2 

7.576 

I? 

15  34  a6.50 

a.  6091 

24    2  29.7 

7.408 

PHASES  OF  THE  MOON. 

i8 

15  37    3.16 

a. 6x30 

a4    9  49.1 

7.838 

19 

20 

15  39  40.06 
15  42  17.  Z9 

a. 6x69 

a4  16  58.3 
24  23  57.a 

7.067 

a.6M6 

6.895 

d    h    m 
First  Quarter     .     .     .    Sep!     3  iz  Z3.a 
Full  Moon     -----     .     Tn  T^  TTfJi 

21 
22 
«3 

15  44  54.53 
X5  47  32.09 
15  50    9.85 

TH 

3.te4a 
a. 6877 

a4  30  45-7 
a4  37  23.9 

«.7a3 
6.549 
6.374 

3> 
0 

• 

URSDAY  30. 

Last  Quartet 
New  Moon 

.    •    •     •    «    z8  z 

A   eA_«      1 

Sii         T     Afi.M 

o 

Z5  52  47.80 

a. 634a 

S.24  50    8.8 

24  56  15.4 

6.X98 

z 

15  55  25.95 

a. 6374 

6. 033 

2 

15  58    4-28 

a.  6*03 

25       2    11.4* 

5.844 

d     h 

3 

4 

16    0  42.78 
z6     3  21.45 
16     6     0.27 

a.6«3x 
a.6*58 

25     7  56.7 

25  13  31.2 
25  18  55.0 

5.665 
5.486 

Perigee Sept.    z  zo.a 

Aoofiree     •••••...     ifi  16.9 

5 

8.6483 

5.307 

AAj'vr^ww          ••••••••          L\J     XV*« 

5 

16     8  39.25 
z6  ZI  18.37 

a.  6508 
8.6531 

25  24    8.0 
25  29  zo.z 

5.X36 
4.944 

a 

Perieree    •••••■••28  12.A 

7 

•  ***  »^^#^*        •••*••••          m%*     Am»»m 

8 

16  Z3  57.62 

a.  6553 

25  34     1.3 

4.763 

9 

z6  z6  37.00 

a. 6573 

25  38  41.5 

4.579 

zo 

z6  19  Z6.49 

3.659X 

25  43  10.8 

4.397 

zz 

z6  21  56.09 

8.6608 

25  47  29.1 

4.axs 

Z2 

16  24  35.79 

8.6634 

25  51  36.3 

4.088 

13 

z6  27  15,58 

3.6638 

25  55  32.4 

S.843 

14 

16  29  55.45 

2.665Z 

25  59  17.4 

3.658 

15 

16  32  35.39 

2.6663 

26     2  5Z.3 

S.47a 

i6 

16  35  15.40 

a. 6673 

26     6  14.0 

3.886 

17 

16  37  55.46 

3.6680 

26     9  25.6 

S.XOO 

/ 

i8 

16  40  35.56 

3.6687 

26  12  26.0 

3.9x3 

19 

z6  43  15.70 

8.669a 

26  15  15. 1 

3.736 

20 

16  45  55-87 

8.6696 

26  17  53.1 

a.  599 

2Z 

z6  48  36.05 

a. 6698 

26  20  19.8 

a.35a 

2a 

z6  51  Z6.24 

8.6698 

26  22  35.3 

8.165 

«3 

16  53  56.43 

8.6697 

26  24  39.6 

X.978 

24 

16  56  36. 6z 

a.6695 

S.26  26  32.7 

1.791 

i 
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P.L. 
of 

Illh. 

P.L. 
of 

VIb. 

P.L. 
of 

IXli- 

P.U 
of 

^ 

of  Object 

DHL 

Diff. 

DiflL 

Die 

•     f     » 

•       t       0 

•         f         m 

•         #         m 

I 

Sun 

W. 

57  19  lo 

«567 

58   58   50 

8568 

60    38    29 

8568 

62  18    8 

3A 

Mars 

W. 

3a  31  53 

•5x4 

34  12  47 

•509 

35  53  48 

8S05 

37  34  54 

«sn 

Antares 

E. 

31  47  15 

tSS6 

30     0  II 

•836 

28  13     7 

t857 

26  26    4 

nss 

a  Aqnilse 

£. 

87  15     5 

t8«9 

85  42     6 

t«7x 

84    9  zo 

8076 

83  36  30 

Mr 

a 

Sum 

W. 

70  36    2 

asTC 

72  15  30 

•577 

73  54  56 

tS8o 

75  34  19 

tjihi 

Mars 

W. 

46     z     2 

3498 

47  42  18 

«499 

49  23  33 

0499 

51     4  47 

890O 

Spica 

W, 

28  26  43 

«89 

30  13  59 

•288 

31  59  16 

8889 

33  45  32 

a  AquilsB 

E. 

74  54  34 

3931 

73  22  54 

8946 

71  51  33 

8968 

70  20  32 

3999 

Fomalhaut 

E. 

99     0    2 

I6«S 

97  22     8 

»644 

95  44  13 

■643 

94    «  17 

•8«4 

3 

Sun 

W. 

83  50  18 

1597 

85  29  17 

8601 

87    8  XI 

8604 

8847     I 

itfoS 

Mars 

W. 

59  30  37 

85X0 

61  II  26 

85X3 

62  52  21 

85x6 

64  33  12 

85X9 

Spica 

W. 

42  36  33 

tage 

44  22  38 

8899 

46    8  39 

8308 

47  54  36 

mn 

a  Aquilae 

E. 

62  51  50 

3x00 

61  43  40 

3X3X 

59  56     8 

SX65 

58  29  17 

Fomalhaut 

E. 

^5  57  " 

8660 

84  19  38 

8665 

82  42  II 

8678 

81     4  53 

3^ 

a  Pegasi 

E. 

107  33  49 

146Z 

105  51  42 

8468 

104    9  36 

84^ 

102  37  31 

3464 

4 

Sun 

W. 

96  59  47 

8699 

98  38     3 

8633 

too  16  13 

8638 

loi  54  17 

3643 

Mars 

W. 

72  56  20 

«5S7 

74  :'■>  42 

8540 

76  16  59 

3545 

77  57  10 

4549 

Spica 

W. 

56  43  15 

838Z 

58  28  44 

8385 

60  14    7 

8388 

61  59  25 

3353 

Saturn 

W. 

24  34    8 

8504 

26  15  16 

8487 

27  56  47 

8475 

39  38  35 

84« 

Fomalhaut 

E. 

73     I     8 

878? 

71  25     5 

8740 

69  49  18 

3754 

68  13  50 

3769 

a  Pegasi 

E. 

93  57  40 

8476 

92  15  53 

8480 

90  34  12 

3484 

88  52  36 

344s 

5* 

Sun 

W. 

zio    2  54 

8669 

III  40  16 

8674 

113  17  31 

8680 

"4  54  37 

8fl8S 

Mars 

W. 

86  z6  30 

8573 

87  56     2 

8578 

89  35  27 

■584 

91  14  44 

35^9 

Spica 

W. 

70  44  22 

3355 

72  29     2 

8359 

74  13  35 

3364 

75  58     X 

3389 

Saturn 

W. 

38  10    I 

8445 

39  52  32 

3445 

41  35     3 

3445 

43  17  34 

3446 

Antares 

W. 

24  53  43 

8348 

26  38  33 

8353 

28  23  15 

335^ 

30    7  50 

3364 

Fomalhaut 

E. 

60  21  59 

8866 

58  48  56 

8890 

57  16  24 

•9x6 

55  44  36 

3945 

a  Pegasi 

E. 

80  26  23 

85X7 

78  45  33 

8584 

77    4  53 

•5S3 

75  34  24 

3539 

6 

Sun 

W. 

122  58  13 

124  34  31 

8784 

126  10  39 

37SX 

X37  46  38 

3738 

Mars 

W. 

99  29  16 

86x8 

loi     7  46 

8635 

102  46     7 

3ftX 

X04  34  20 

3638 

Spica 

W. 

84  38   T9 

8396 

86  21  59 

8403 

88     5  30 

3408 

89  48  53 

34x4 

Saturn 

W. 

51  49  31 

8458 

53  31  43 

8463 

55  13  49 

8466 

56  55  50 

347X 

Antares 

W. 

38  48  50 

839X 

40  32  38 

8396 

42  16  18 

84O8 

43  59  50 

34«8 

Fomalhaut 

E. 

48  14  45 

3133 

46  47  16 

3183 

45  20  47 

S«37 

43  55  22 

3*98 

a  Pegasi 

E. 

67     4  54 

8587 

65  25  41 

8598 

63  46  43 

86x0 

62    8    3 

3683 

aArietis 

E. 

109     7  40 

8408 

107  24  16 

3413 

105  40  59 

34x8 

103  57  50 

3484 

7 

Spica 

W. 

98  23  36 

8447 

100    6    4 

8453 

10 X  48  23 

3460 

103  30  32 

34*7 

Saturn 

W. 

65  24  II 

8497 

67     5  29 

3503 

68  46  38 

8509 

70  27  39 

85x6 

Antares 

W. 

52  35  16 

8441 

54  17  53 

8447 

56      0   21 

3454 

57  42  39 

346t 

a  Pegasi 

E. 

53  59  20 

8701 

52  22  42 

8720 

50   46   29 

374X 

49  10  43 

«76S 

a  Arietis 

E. 

95  24  i6 

8455 

93  42    0 

8462 

91  59  54 

3470 

90  X7  58 

3477 

8 

Saturn 

W. 

78  50  20 

3551 

80  30  22 

8559 

82  10  14 

3567 

83  49  54 

3575 

Antares 

W. 

66  II  32 

8499 

67  52  47 

8507 

69  33  50 

35x5 

71  14  43 

8534 

o  Arietis 

E. 

81  50  52 

«5i5 

80     9  59 

8523 

78  29  18 

353X 

76  48  48 

3S«8 

Aldebaran 

E. 

"3  57     2 

3575 

112  17  33 

858X 

no  38  12 

8588 

X08  59    0 

3S94 

XIV. 
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XVk. 

P.L. 

of 
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P.L. 

of 

XXIh. 
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of 

s- 

off  Object 

DUE. 
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DlfiL 

Di£E. 

•         t        m 

•        *        f> 

•         »        m 

•         f         m 

■1 

Sun 

W. 

63  57  46 

•569 

65  37  23 

•571 

67  x6  58 

8573 

68  56  31 

•574 

Mars 

w. 

39  16     4 

8500 

40  57  17 

S499 

42  38  31 

■499 

44  19  46 

8498 

Antares 

E. 

24  39     2 

aas8 

22  52     I 

aafio 

21     5     2 

8a6x 

19  18     5 

8868 

aAqailflB 

E. 

81     3  37 

9888 

79  31     3 

•897 

77  58  40 

8907 

76  36  30 

^8 

a 

Son 

W. 

77  13  39 

«585 

78  52  55 

as88 

80  32    7 

9»l 

82  XI  X5 

•394 

Mars 

W. 

52  46     0 

asoa 

54  27  II 

aso4 

56    8  19 

8505 

57  49  25 

•308 

Spica 

W. 

35  31  48 

aaoo 

37  18     2 

aa9i 

39     4  15 

8393 

40  50  25 

•394 

a  AquilsB 

E. 

68  49  53 

fl999 

67  19  39 

3o»i 

65  49  52 

3045 

64  20  35 

S07X 

Fomalhaat 

E. 

92  28  22 

a646 

90  50  29 

a648 

89  12  39 

a65x 

87  34  53 

•655 

3 

SUH 

W. 

90  25  45 

s6ia 

92     4  24 

46x6 

93  42  57 

afiao 

95  21  25 

3684 

Mars 

W. 

66  13  59 

SS» 

67  54  41 

asas 

69  35  19 

3539 

71  15  52 

•533 

Spica 

W. 

49  40  29 

«307 

51  26  18 

asix 

53  12     2 

18314 

54  57  41 

•3x7 

a  AquilsB 

E. 

57     3  10 

3^3 

55  37  52 

3a88 

54  13  27 

3337 

52  49  58 

S39X 

Fomalhaut 

E. 

79  27  44 

a687 

77  50  46 

a695 

76  14    0 

3705 

74  37  27 

97X6 

aPegasi 

E. 

100  45  27 

S466 

99     3  26 

8467 

97  21  27 

•470 

95  39  32 

•478 

4 

Sun 

W. 

103  32  14 

■648 

105  10    4 

7652 

X06  47  48 

•657 

X08  25  25 

36<^ 

Mars 

W. 

79  37  15 

a553 

81  17  14 

8559 

82  57     6 

3564 

84  36  51 

8568 

Spica 

W. 

63  44  37 

a337 

65  29  43 

8343 

67  14  42 

8346 

68  59  35 

8350 

Saturn 

W. 

31  20  37 

2458 

33     2  49 

8»53 

34  45     8 

3449 

36  27  33 

•447 

Fomalhaut 

E. 

66  38  41 

•785 

65     3  54 

8803 

63  29  30 

882a 

61  55  31 

884s 

aPegasi 

E. 

87  n     7 

S493 

85  29  44 

8499 

83  48  29 

3504 

82     7  22 

35x0 

5 

Sun 

W. 

"6  31  37 

a69i 

118     8  29 

8698 

119  45  12 

8704 

X2I    21   47 

^7X0 

Mars 

W. 

92  53  54 

a595 

94  32  56 

2600 

96  11  51 

86o5 

97  50  38 

96x8 

Spica 

W. 

77  42  20 

8375 

79  26  31 

2380 

81   10  35 

3385 

82  54  31 

•391 

Saturn 

W. 

45     0     3 

a448 

46  42  30 

8450 

48  24  54 

8453 

50    7  15 

•433 

Antares 

W. 

31  52  17 

2368 

33  36  37 

8374 

35  20  49 

3379 

37     4  54 

•385 

Fomalhaut 

E  . 

54  13     4 

9977 

52  42  22 

3010 

51  12  22 

3047 

49  43     8 

3089 

a  Pegasi 

E. 

73  44     5 

8548 

72     3  58 

8556 

70  24     3 

3566 

68  44  22 

•576 

6 

Sun 

W. 

129  22  28 

37^5 

130  58     8 

8753 

132  33  38 

8760 

134     8  58 

•769 

Mars 

W. 

106     2  23 

a645 

107  40  17 

8652 

109  18     2 

8659 

"0  55  37 

8666 

Spica 

W. 

91  32     8 

a4ao 

93  15  14 

3427 
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61  22  38 

9758 

62  58     I 

«738 

64  33  50 

9790 

Sun 

E. 

51  40  57 

3057 

50  II  55 

3040 

48  42  32 

3093 

47  12  48 

3007 

23 

Aldebaran 

W. 

72  39     3 

2699 

74  17  19 

26x0 

75  56    0 

9593 

77  35     5 

n75 

Pollux 

W, 

30  19  II 

a637 

31  57  16 

26X3 

33  35  54 

as9x 

35  15    2 

9569 

Sun 

E. 

39  38  59 

9924 

38     7  " 

9909 

36  35     4 

•894 

35     2  37 

t879 

28 

Sun 

W. 

26  44  49 

2489 

28  26  17 

9489 

30     7  55 

•477 

31  49  41 

•473 

Antares 

E. 

36  17  45 

2129 

34  27  30 

9x28 

32  37  13 

9X28 

30  46  $6 

9X98 

aAquilse 

E. 

91     6  25 

9732 

89  30  27 

9732 

87  54  29 

9732 

86  18  32 

2735 

29 

Sun 

W. 

40  19  22 

8469 

42     I   19 

9470 

43  43  14 

2472 

45  25     6 

2476 

aAquilse 

E. 

78  20  26 

V74 

76  45  24 

9787 

75  10  39 

980X 

73  36  13 

2Sx8 

Fomalhaut 

E. 

102  47  41 

2530 

lOI     7  zo 

9S98 

99  26  36 

9598 

97  46     2 

9S29 

30 

Sun 

W. 

53  53     2 

M99 

55  34  16 

9S06 

57  15  21 

95x2 

58  56  17 

9S90 

aAquflse 

E. 

65  50  19 

a933 

64  z8  42 

9962 

62  47  42 

9996 

61  17  24 

30SX 

Fomalhaut 

E. 

89  24    2 

2551 

87  43  59 

2559 

86     4     7 

2566 

84  24  26 

«57« 

a  Pegasi 

£. 

ZXZ      2   ZZ 

S36X 

109  17  40 

«63 

107  33  12 

9366 

105  48  49 

nyi 

XVIII. 


SEPTEMBER,  1897. 


163 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

fl 

Midnight 

P.L. 
of 

XVk. 

P.L. 
of 

xvinJi. 

P.L. 
of 

XXIh. 

P.L. 
of 

1- 

of  Object 

Di£E. 

DifE. 

DUE. 

Diff. 

•         r         m 

e        »        H 

0         t        m 

•              • 

17 

Fomalhaut 

W. 

loz  24  41 

3461 

102  45  49 

34«3 

104    6  55 

3464 

105   27  59 

S4« 

a  Pegasi 

W. 

80  13  46 

3*35 

81  39  14 

3a3x 

83     446 

3926 

84   30  24 

3222 

a  Arietis 

W. 

37     3  2a 

31x0 

38  31  20 

3«H 

39  59  25 

3098 

41    27  37 

309a 

PoUox 

E. 

38  36     I 

sua 

37     8  18 

3i«3 

35  40  36 

3x24 

34  12  55 

3xa4 

Venus 

E. 

66  33  35 

35*7 

65  13  41 

35*4 

63  53  43 

35ax 

62  33  42 

3517 

Regulas 

E. 

75  17  3« 

307a 

73  48  48 

3069 

72  20     I 

3066 

70  51  10 

3063 

Sun 

E. 

102  10  12 

3433 

100  48  55 

3449 

99  27  34 

3446 

98     6     9 

3442 

i8 

a  Pegasi 

W. 

91  40    0 

3x93 

93     6  15 

3x89 

94  3a  37 

3x83 

95  59     7 

3x76 

a  Arietia 

W. 

48  50  30 

3059 

50  19  30 

3Q5a 

51  48  39 

3043 

53  17  59 

3034 

Pollux 

E. 

26  54  59 

3x38 

25  27  35 

3x43 

24    0  18 

3x51 

22   33    ID 

S160 

Venus 

E. 

55  52  21 

3489 

54  31  45 

3483 

53  "     2 

3475 

51  50  10 

3468 

Regulas 

E. 

63  25  37 

3Q38 

6z  56  II 

3030 

60  26  36 

3014 

58  56  53 

3017 

Sun 

E. 

91  17  46 

34x4 

89  55  45 

3408 

88  33  37 

S400 

87  zi  20 

3391 

19 

a  Pegasi 

W. 

103  13  41 

3x39 

104  41     3 

SX3a 

106    8  34 

3X24 

107  36  15 

3xx6 

a  Arietis 

W. 

60  47  24 

3986 

62  17  54 

a975 

63  48  38 

«9fi4 

65  19  36 

2953 

• 

Aldebaran 

W. 

29  39  17 

3*24 

31     4  58 

3x93 

32  31  17 

3x63 

3i  '58  II 

3x34 

Venus 

E. 

45     3  28 

3421 

43  41  35 

3409 

42  19  29 

3399 

40  57  " 

3386 

Regulus 

E. 

51  25  50 

9973 

49  55     4 

9Q63 

48  24     5 

«933 

46  52  53 

2942 

Sum 

E. 

80  17  23 

3344 

78  54    2 

333a 

77  30  28 

3321 

76     6  41 

3310 

zo 

a  Arietis 

W. 

72  58  13 

S890 

74  30  45 

a876 

76     3  35 

286a 

77  36  43 

2848 

Aldebaran 

W. 

41  20  32 

30x5 

42  50  26 

9993 

44  20  47 

2973 

45  51  34 

2952 

Venus 

E. 

34    a  10 

33a3 

32  38  25 

33x0 

31  14  25 

3296 

29  50    9 

328a 

Regulus 

E. 

39  13  20 

a883 

37  40  40 

287X 

36     7  44 

2858 

34  34  31 

2845 

Sun 

E. 

69    4  II 

3244 

67  38  54 

sa3o 

66  13  20 

S9X5 

64  47  29 

3201 

21 

a  Arietis 

W. 

85  27     5 

a77a 

87     a    9 

■757 

88  37  33 

274X 

90  13  18 

•725 

Aldebaran 

W. 

53  31  53 

a853 

55     5  12 

a834 

56  38  56 

28x5 

58  13     5 

2795 

Sun 

E. 

57  33  44 

3x23 

56     6     2 

3106 

54  38     0 

3091 

53     9  39 

3<V3 

22 

a  Arietis 

W. 

98  17  29 

J643 

99  55  25 

3626 

loi  33  44 

26x0 

Z03  Z2  25 

2593 

Aldebaran 

W. 

66  10     3 

a^)x 

67  46  41 

9683 

69  23  44 

2665 

71     I  II 

2646 

Sun 

E. 

45  42  44 

nso 

44  12  19 

a973 

42  41  33 

2957 

41  10  26 

.2941 

33 

Aldebaran 

W. 

79  14  34 

«558 

80  54  27 

a54« 

82  34  43 

2524 

84  15  a3 

2S08 

Pollux 

w. 

36  54  39 

»548 

38  34  46 

2527 

40  15  21 

2508 

41  56  a3 

2489 

Sum 

E. 

33  29  51 

a865 

31  56  47 

a85x 

30  23  25 

2838 

28  49  46 

2826 

28 

Sun 

W. 

33  31  32 

«47o 

35  13  27 

2468 

36  55  25 

2467 

38  37  24 

246B 

Antares 

E. 

28  56  39 

aiag 

27     6  24 

2x30 

25  16  IZ 

2132 

23  26     I 

2x34 

a  Aquilae 

E. 

84  42  39 

8740 

83     6  52 

2745 

81  31  12 

2753 

79  55  43 

2763 

29 

Sun 

W. 

47     6  53 

t48o 

48  48  35 

2484 

50  30  " 

'  2489 

52  IZ  40 

2494 

a  Aquilae 

E. 

72     2     9 

«837 

70  28  29 

•1857 

68  55  15 

fl88o 

67  22  31 

2905 

Fomalhaut 

E. 

96     5  29 

a53X 

94  24  59 

8534 

92  44  33 

2539 

91     4  14 

2544 

30 

Sun 

W. 

60  37     2 

a5a7 

62  17  37 

8535 

63  58     a 

2543 

65  38  15 

assa 

a  Aquilae 

E. 

59  47  50 

3070 

58  19     4 

31x3 

56  51  10 

3x58 

55  24  II 

Saog 

Fomalhaut 

E. 

82  44  58 

«587 

81     5  45 

<S98 

79  a6  47 

26x0 

77  48     6 

2624 

a  Pegasi 

E. 

104     4  32 

t373 

102  20  22 

q8o 

100  36  19 

2386 

98  52  a4 

2393 
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AT  GREENWICH  APPARENT  NOON. 


I 


Frid. 

Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat- 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 
SUN. 


lO 

II 

12 

13 
15 

i6 

17 
i8 

19 
ao 

31 

22 

23 
24 

25 
26 

27 

28 

29 
30 
31 


THE  SUN'S 


Apparent 
Righti 


h   m   ■ 
2  31  26.03 

2  35  3.72 

2  38  41.70 

2  42  20.02 
2  45  58.68 

2  49  37-70 

2  53  17.10 

2  56  56-92 

3  o  37.16 

3  4  17.86 

3  7  59-03 
3  XI  40.70 

3  15  22.89 
3  19  5.62 
3  22  48.92 

3  26  32.80 
:3  30  17.28 
3  34  2.38 

3  37  48.13 
3  41  34-53 
3  45  21.61 

3  49  9-37 
3  52  5783 

3  56  47.00 

4  o  36.89 

4  4  27.51 
4  8  18.87 

4  12  ZO.98 
4  16  3.84 
4  19  57.47 
4  23  51-87 


Diff.for 
I  Hour. 


9.066 
9.078 
9.090 

9.X04 
9.XZ8 
9-134 

9.X50 
9.168 
9.Z86 

9.206 
9.226 
9.247 

9.269 
9.291 
9.316 

9.34^ 
9.366 

9-393 

9.420 
9.448 
9.476 

9-505 
9-534 
9.564 

9-594 
9.625 
9.656 

9.687 
9.719 
9-751 
9.783 


Apparent 
Declination. 


s. 


3  23  41-6 

3  46  57-8 

4  10  IZ.2 

4  33  21.6 

4  56  28.5 

5  19  31-7 

5  42  30.6 

6  5  25.2 
6  28  14.9 

6  50  59-4 

7  13  38.5 
7  36  1 1-7 

7  58  38.7 

8  20  59.1 

8  43  12.6 

9  5  18.8 
9  27  17-3 
9  49  7-7 

10  zo  49.7 
10  32  22.8 
xo  53  46.6 

iz  Z5  0.8 

zz  36  4.8 
zz  56  58.3 

Z2  Z7  40.8 

Z2  38  Z2.0 

12  58  3X.3 

13  18  38.5 
13  38  33-0 
13  58  14-4 

Z4-  Z7  42.4 


Mon.  32  Z4  27  47.05   9.815  S.  Z4  36  56.6  -47-79  i^  9-89  67.00  x6  z8.z8 


Diff.for 
X  Hour. 


-58.22 
58.12 
58.00 

-57.86 
57.71 
57.55 

-57-37 
57-17 
56.96 

-56.74 
56.51 
56.26 

-55-99 
55-71 
55.41 

-55.09 
54-77 
54-43 

-54-07 
53-69 
53.29 

-52.88 

52.45 
52.00 

-51.54 
51.06 

50.55 

-50.03 
49.50 
48.95 
48.38 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


z6  Z.56 

z6  Z.84 

Z6  2.Z2 

16  2.41 

16  2.69 

z6  2.97 

16  3.25 

16  3-53 

z6  3.8Z 

z6  4.09 

16  4.37 

z6  4.64 

z6  4.91 

z6  5.18 

16  5-45 

16  5.72 

16  5.99 

z6  6.25 

z6  6.52 

z6  6.78 

z6  7.04 

z6  7.30 

z6  7.56 

z6  7.82 

z6  8.09 

z6  8.35 

z6  8.6z 

16  8.87 

16  9.12 

z6  9.38 

z6  9.64 


64*39 
64.44 
64.49 

64*54 
64-59 
64.65 

64-71 
64.77 
64.84 

64.9Z 
64.98 
65-05 

65-13 
65.2Z 
65.29 

65-37 
65.46 
65-55 

65.64 
65-73 
65.83 

6593 
66.03 
66.  z  3 

66.24 
66.34 
66.45 

66.56 
66.67 
66.78 
66.89 


Equation  of 

Tlme^ 

to  be 
Subtracted 

from 
Apparent 

Time. 


■ 

o  26.98 
o  45.80 
z     4.3Z 

z  22.50 
z  40.34 

I  57-83 

2  Z4.93 
2  31.62 
2    47.89 


3.70 
Z9.O4 
33.88 

48.2Z 

1.99 

Z5.22 

27.86 
39-90 
51-32 


5    2.09 

5    Z2.22 

5  2Z.67 


30.44 
38.52 
45.88 

52.52 

58.44 

3-62 

8.06 
1Z.74 

Z4.66 
z6.8z 


I>iiE.for 
I  Hoar. 


MoT&— >The  mean  time  of  aemidiameter  passing  may  be  fonnd  by  snbtracting  o^.iS  from  the  sidereal  time. 

TIm  riCB .»  prafixod  to  the  hourly  dhange  of  declination  Indicates  that  eonth  declinations  are  Increaslni. 


0.790 
0.778 
0.765 

0.751 
0.736 
0.720 

0.704 
a686 
0.668 

0.649 
0.629 
0.608 

0.586 

0-563 
0.539 

0.514 
0.489 
0.462 

0.435 
0.408 
0.380 

0.351 
0.322 
0.292 

0.262 
0.231 
0.200 

0.169 
0.138 
0.Z06 
0.073 

0.041 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 
■s 

1 

1 

1 
"S 

1 

Eqnation  of 

Time, 

to  be 

Added  to 

MeanTlma. 

Di&for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.for 
I  Hoar. 

AptMrent 
Declination. 

DiiLfor 
I  Hour. 

Frid. 

Sat 

SUN. 

I 

2 

3 

h     m       • 

la  31  27.61 

12  35    5-34 
12  38  43.38 

■ 
9.066 
9.078 
9.092 

•                • 

S.   3  23  51.8 

3  47   8.3 

4  10  22.0 

m 
-58.23 
58.13 
53.OZ 

m        ■ 
10   27.12 

10  45.94 

11  4-45 

8 
0.790 
0.778 
0.765 

h      m       a 
12  41   54.73 
12  45   51.28 
12  49  47.83 

Mon. 
Tues. 
Wed. 

4 
5 
6 

12  42  21.75 
12  46    0.45 
12  49  39.52 

9.106 
9.120 
9.136 

4  33  32.6 

4  56  39-8 

5  19  43-2 

-57.87 
57.72 
57.55 

iz  22.64 

II  40.49 
II  57.97 

O.75X 
0.736 
0.720 

"  53  44.39 

12  57  40.94 

13  I    37.49 

Thur. 
Frid. 
Sat 

7 
8 

9 

12  53  18.97 

12  56  58.84 

13  0  39- 13 

9.X52 
9.170 
9.X88 

5  42  42.4 

6  5  37-2 
6  28  27.1 

-57.37 
57.18 

56.97 

12    15.07 

12   31.76 
12   48.03 

0.704 
0.687 
0.668 

13    5  34-05 
13    9  30.60 
13  13  37.15 

SUN. 
Mon. 
Tues. 

lO 

II 

12 

13    4  19.87 
13    8     1.08 
13  II  42.80 

9.208 
9.228 
9.249 

6  51  11.8 

7  13  5I-I 
7  36  24.4 

-56.75 

5^.51 
56.26 

13      3.84 
13    19.18 

13  34-o« 

0.649 

a629 
0.608 

13  17  23.71 
13  21  20.26 
13  25  16.82 

Wed. 
Thur. 
Frid. 

13 
14 
15 

13  15  25.03 
13  19    7.80 
13  22  51.13 

9.271 
9.294 
9.318 

7  58  31-6 

8  21  12.2 
8  43  25.8 

-55.99 
55.71 
55.4a 

13  48.34 

14  2.12 

14  15.35 

0.585 

0.562 

0.539 

13  29  1337 
13  33    9.92 

13  37    6.48 

Sat 

SUN. 

Mon. 

i6 

17 
i8 

13  26  35.05 
13  30  19-57 
13  34    4-71 

9.343 
9.368 

9.394 

9    5  321 
9  27  30-7 

9  49   21.2 

-55." 
54.77 
54.42 

14  27.98 
14  40.02 

14  51-43 

0.5x4 
0.488 
0.462 

13  41     3.03 
13  44  59.59 
13  48  56.14 

Tues. 
Wed. 
Thur. 

19 

20 
31 

13  37  5049 
13  41  36.93 
13  45  24.04 

9.42X 
9.449 
9.477 

10    11      3.3 
10  32    36.4 

10  54    0.3 

-54.07 
53.69 
53.29 

15    2.20 
15  12.32 
15  21.76 

0.435 
0.407 

0.379 

13  52  52.69 

13  56  49.25 

14  0  45.80 

Frid. 

Sat 

SUN. 

22 
23 
24 

13  49  11.83 
13  53    0.31 
13  56  49.51 

9.506 

9.535 
9.565 

II    15    14-4 
II    36   18.5 
II    57    II.9 

-52.88 

52.45 
52.00 

15  30.53 
15  38.60 

15  45-95 

0.350 
a32x 

0.29X 

14    4  42.36 
14    8  38.91 
14  12  35.46 

Mon. 
Tues. 
Wed. 

25 
26 
27 

14    0  39.43 
14    4  30.07 
14    8  21.45 

9-595 
9.625 
9.656 

"  17  54-5 
12  38  25.6 
12  58  44.9 

-51.53 
51.05 
50.55 

15  52.59 

15  58.50 

16  3.68 

a26z 
a23i 
0.200 

14  16  32.02 
14  20  28.57 
14  24  25.13 

Thur. 
Frid. 
Sat 
SUN. 

28 
29 
30 
31 

14  12  13.58 
14  16    6.46 
14  20    0.11 
14  23  54-52 

9.687 
9.719 
9.751 
9.784 

13  18  51.9 
13  38  46.4 

13  58  27.7 

14  17  55.6 

-50.03 
49.50 
48.95 
48.37 

16    8.10 
16  11.78 
16  14.68 
16  16.83 

a  169 

0.137 
0.105 
0.073 

14  28  21.68 
14  32  18.24 
14  36  14.79 
14  40  11.35 

Mon. 

32 

14  27  49.72 

9.816 

S.  14  37    9-5 

-47.78 

16  18.19 

0.040 

14  44    7.91 

Hon.— The  Mn 

Thesili 

incre 

lidiameter  for  mean 
a  —  prefizod  to  the 
asing. 

noon  may  I 
hourly  chan 

)e  assumed  the  sa  ne 
ge  of  declination  ind 

as  t  tat  for  apparent  noon. 
licates  that  south  declinati< 

ras  an 

Diff.  for  X  Hoar, 
+9'.8565. 
(Table  m4 
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ni. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

1 

Logarithni 

of  the 

Radiot  Vector 

of  the 

Barth. 

Diff.for 
zHoar. 

IfeaaTlnw 

of 

Sidereal  Nooa. 

TRUE  LONGITUOB. 

Diff.for 
z  Hour. 

LATITUDE. 

X 

V 

I 

2 

3 

274 
275 
276 

188    34       8.4 

189  33  14.6 

190  32  22.5 

0          m 

33  16.7 
32  22.8 

31  30.5 

147.72 

147-79 
147.86 

-0.33 

0.22 

—  O.I  I 

0.0002CX>2 
0.0000726 
9.9^99449 

-53.x 
53.2 
53.3 

h     m       ■ 

n  16  14.18 

ZI    12    18.28 

zi     8  22.37 

4 
5 
6 

277 
278 
279 

191  31  32.2 

192  30  43.6 

193  29  56.8 

30  40-1 
29  514 
29     4.5 

147-93 
Z48.0X 
Z48.08 

+  0.02 
0.16 
0.29 

9.9998169 
9.9996893 
9.9995617 

-53.3 
53-2 
53.1 

zz    4  26.46 

II      0  30.56 

zo  56  34.65 

7 
8 

9 

280 
281 
282 

194  29  1 1.8 

195  28  28.7^ 

196  27  47.4^ 

28  19.4 
27  36.2 
26  54.8 

148.16 
148.24 
148.32 

+  0.41 

0.51 
0.60 

9-9994345 
9.9993079 
9.9991820 

-52.9 
52.6 
52.3 

10  52   38.74 
10  48  42.83 
10  44  46.92 

lO 

II 

13 

283 
284 
285 

197  27    8.1 

198  26  30.8 

199  25  55-5 

26  15.4 
25  38.0 
25     2.6 

148.40 
148.49 
X48.57 

+  0.66 
0.69 
0.69 

9.9990568 
9.9989324 
9.9988089 

-52.0 
51.6 

5X.2 

10  40  51.02 
10  36  55.ZZ 

ZO  32  59.20 

13 
15 

286 
287 
288 

200  25  22.4 

201  24  51.4 

202  24  22.6 

24  29.4 
23  58.2 
23  29.3 

148.66 

148.75 
148.85 

+  0.67 
0.61 
0.52 

9.9986862 

99985645 
9.9984435 

-50.9 
50.6 

50.3 

ZO  29    3.29 
ZO  25    7.38 

ZO  21    XI.48 

i6 
i8 

289 
290 
291 

203  23  56.1 

204  ^3  31.9 

205  23  10.0 

23     2.7 
22  38.4 
22  16.4 

148-94 
149-04 
X49-13 

+  0.41 
0.29 
0.16 

9.9983231 
9.9982036 
9.9980846 

-50.0 
49.7 
49.4 

10   17   1557 
10    13    19.66 

10    9  33.75 

19 

20 
21 

292 

293 
294 

206  22  50.4 

207  22  33.0 

208  22  17.9 

21  56.6 

21  39-1 
21  23.9 

149.23 
149-32 
149.42 

+  0.04 

—  0.09 

0.21 

9.9979661 
9.9978482 
9.9977303 

-49.2 
49.x 
49.0 

10    5  27.84 

10     I  31.94 

9  57  3603 

22 

23 
24 

295 
296 

297 

209  22    5.0 

210  21    54.3 

211  21    45.7 

21    10.9 
2Z       0.0 
20   51.3 

149.51 
149.60 
149.69 

—  0.30 
0.38 
0.42 

9.9976128 

9-9974955 
9.9973784 

-48.9 
48.8 
48.7 

9  53  40.12 
9  49  44-21 
9  45  48.30 

25 
26 

27 

298 

299 
300 

212  21    39.2 

213  21    34.5 

214  21    31.8 

20   44.6 
20    39.9 
20    37.1 

149-77 
149-85 
X49-93 

-0.44 
0.42 
0.37 

9.9972614 

9-9971445 
9.9970279 

-48.6 
48.5 
48.4 

9  41  52.39 
9  37  56.48 
9  34    0-57 

28 
29 

30 
31 

301 

302 

303 
304 

215  21    31.0 

216  21    31.8 

217  21    34.3 

218  21    38.5 

20    36.1 
20    36.8 
20    39.2 
20   43.2 

150.00 
150.07 
150.14 
150.21 

—  0.30 
0.21 

—  0.10 
+  0.03 

9.99691 15 
9.9967956 
9.9966801 
9.9965651 

-48.3 
48.2 
48.0 
47.7 

9  30    4-67 
9  26    8.76 
9  22  12.85 
9  18  16.94 

1  32 

305 

219   21    44.4 

20   49.0 

150.27 

+  0.16 

9.9964509 

-47.4 

9  14  21.03 

i     NOTK.--The  1 

eqi 

lumbers  in  colanm  X  i 
linox  of  January  q^a 

Mrrespond  to  the  trut  aqtU 

Aoz  of  the  date;  in  oolamn  k'  to 

thomean 

Diff.  for  z  Hoar, 
— 9*.8296. 
(Table  IL) 

rv. 
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GREENWICH  MEAN  TIME. 

1 

1 
■s 

1 

THE  MOON'S 

SBUIDIAHBTBR. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Oiftfot 
iHonr. 

Midnight 

Diltfor 
iHonr. 

Meridian  of 
Greenwich. 

Diff.  for 
xHoor. 

Noon. 

I 
3 

»          m 
16     I7.I 
16        9.4 
16        0.6 

16  13.4 
16    5.1 
15  56.0 

f          m 

59  39-5 
59  "•! 
58  38.8 

m 

-1.06 
1.27 
1.39 

»           m 

59  25.9 
58  55-3 
58  32.0 

m 

-i.xS 

1.33 
1.40 

h        m 

4  25.8 

5  ^7^7 

6  26.7 

m 
2.61 

2.53 
2.38 

d 

4-9 
5-9 
6.9 

4 
5 
6 

15    514 
15    42.3 

15  33-4 

15  468 
15  37-8 
15  29.0 

58    5.1 
57  31-5 
56  58.8 

1.38 
X.33 

57  48.2 
57  150 
56  43.0 

-X.40 
X.36 
X.30 

7  21.6 

8  12.2 
8  59.2 

2.X9 
2.03 
X.90 

7.9 
8.9 

9-9 

7 
8 

9 

15  249 
15  16.8 

15    9-3 

15  20.8 
15  13.0 
15    5-7 

56  27.6 
55  58.0 
55  30-4 

-X.27 

Z.20 
Z.IO 

56  12.6 
55  43.9 
55  174 

-X.23 
1.15 
X.06 

9  43-6 
10  26.5 
zz     8.9 

X.81 
X.77 
X.77 

Z0.9 
ZZ.9 
12.9 

to 
II 

12 

15    a-4 
14  56-3 
14  51-3 

14  59-2 
14  53-6 
14  49-3 

55    5-0 
54  42.7 
54  243 

— X.OO 

a85 
a66 

54  53-4 
54  32.9 
54  17.0 

-0.93 
0.77 
0.55 

iz  51.9 

Z2    36.Z 
Z3   22.Z 

z.8x 
X.88 
X.95 

13.9 
Z4.9 

25-9 

13 
14 
»5 

14  47.7 
14  45.8 

H  45-9 

14  46.5 
14  45.6 
14  46.9 

54  "O 
54    4-0 
54    4-7 

-K>.43 
-0.14 
+0.20 

54    6.6 

54    3-3 
54    8-2 

-0.29 

•H).03 

0.39 

Z4    9.9 

14  59-4 

15  49.8 

2.03 

2.09 

2.XZ 

16.9 
17.9 
18.9 

i6 

17 
i8 

14  48.5 

14  53-6 

15  1-5 

14  50-7 

14  57-2 

15  6.4 

54  14-0 

54  329 

55  1.8 

+0.59 
0.99 
1.41 

54  22.3 

54  46.1 

55  19.9 

•H).79 
X.20 
Z.60 

z6  40.3 
Z7  30.2 
18  z8.8 

2.10 
2.05 
2.0O 

19.9 
20.9 
2Z.9 

19 

20 

ai 

15  120 
15  24.8 
15  39-3 

15  18. 1 
15  319 
15  47.0 

55  40-2 

56  27.3 

57  ao.7 

+1.79 
2.1Z 
2.31 

56    2.8 

56  53-4 

57  489 

+1.96 
2.23 
2.36 

19  6.2 

Z9  52-8 

20  39.2 

X.95 
X.93 
X.95 

22.9 
23.9 
24.9 

23 
23 

24 

IS  54.7 

16    9.8 
16  23.0 

16    2.4 
16  16.7 
16  28.5 

58  17-3 

59  12.6 

60  1.3 

+2.36 
2. 19 

x.8i 

58  45-5 

59  38.1 

60  21.5 

+2.30 
2.03 

X.54 

2Z    26.7 

22  Z6.3 

23  9.2 

2.0I 
2.X3 
2.29 

25.9 
26.9 
27.9 

26 

27 

16  33.1 
16  38.7 
16  39.5 

16  36.5 
16  39.7 
16  38.0 

60  38.2 

60  58.9 

61  1.6 

+X.22 
+0.50 
-0.27 

60  50.7 

61  2.6 
60  56.1 

40.86 
•fo.ix 
-0.63 

6 
0      6.4 

z     7.9 

2.48 
2.64 

28.9 
0.5 
1-5 

28 
29 
30 
31 

16  35-3 
16  27.2 
16  16.2 
16    3.7 

16  31.7 
16  22.0 
16  10.1 
15  57-2 

60  46.5 
60  16.6 
59  36-2 
58  50-1 

0.96 
X.49 
X.83 
X.97 

60  33.1 

59  57-4 
59  13-6 
58  26.3 

-X.25 
X.68 
1.92 
X.98 

2  Z2.3 

3  17.1 

4  19-2 

5  16.8 

2.7X 

2.66 
2.50 
2.29 

2.5 
3-5 
4-5 
5.5 

32 

15  50.7 

15  44-4 

58    2.5 

-X.96 

57  39-2 

-X.9X 

6    9.4 

2.09 

6.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

DifLfor 

Doclination. 

Diftfor 

Hour. 

Right 

DiflLfor 

D&te 

Atcensioa 

xMumU. 

xMiimto. 

X  Minute. 

zMlDBta. 

1 

7RIDAT 

I   I. 

SUNDAY  3. 

h 

m       t 

■ 

•       •       • 

m 

h    m       • 

• 

•        f         m 

m 

O 

i6 

56  36.61 

a.«95 

S.26  26  32.7 

X.79X 

0 

19      I  38.08 

3.49x8 

S.24  25  T2.4 

e.538 

I 

i6 

59  16.77 

a. 6690 

26  28   14.5 

x.6as 

I 

19     4     7.40 

S.48SS 

24  18  36.7 

8.60 

2 

17 

I  56.90 

a. 6684 

26  29  45.1 

1.4x6 

2 

19     6  36.34 

3.479t 

24  II  52.2 

«.«I5 

3 

17 

4  36.98 

%^f^ 

26  31      4.4 

X.338 

3 

19     9     4.90 

a.47a8 

24     4  58.9 

8.959 

4 

17 

7  17.01 

a. 6667 

26  32   12.5 

1.043 

4 

19   II   33.08 

•.4664 

23  57  57.1 

7.X03 

5 

17 

9  56.98 

a. 6657 

26  33     9.5 

0.856 

5 

19   14     0.87 

8.4599 

23  50  46.7 

7.843 

6 

17 

12  36.89 

8.6645 

26  33  55.2 

0.668 

6 

19   16  28.27 

a.4533 

23  43  27.9 

7.383 

7 

17 

15  16.72 

a. 663a 

26  34  29.7 

0.483 

7 

19   18  55.27 

3.4468 

23  36    0.7 

7-5"8 

8 

17 

17  56.47 

a.6617 

26  34  53.1 

0.397 

8 

19   21    21.88 

a.44<Q 

23  28  25.3 

7.658 

9 

17 

20  36.12 

a-6599 

26  35     5.3 

-  0.1x0 

9 

19  23  48.10 

a.4336 

23  20  41.7 

7.794 

lO 

17 

23  15.66 

a.658r 

26  35     6.3 

+  0.075 

10 

19  26  13.91 

S.4368 

23  12  50.0 

7.9-8 

II 

17 

25  5509 

a.656a 

26  34  56.3 

0.359 

II 

19  28  39.32 

a.4aoa 

23     4  50.3 

8.061 

12 

17 

28  34.40 

a. 6540 

26  34  35.2 

0.444 

12 

19  31   4.33 

8.4x34 

22  56  42.6 

8.X93 

13 

17 

31   13.57 

3.6317 

26  34     3.0 

0.638 

13 

19  33  28.93 

3.4067 

22  48   27.1 

8.333 

14 

17 

33  52.60 

a.6493 

26  33  19.8 

o.8xa 

14 

19  35  53.13 

a.3999 

22  40      3.9 

8.490 

15 

17 

36  31.48 

a.  6*66 

26  32  25.6 

0.995 

15 

19  38  16.92 

a.  303a 

22  31   33.1 

8.577 

i6 

17 

39  10.19 

a.6438 

26  31  20.4 

X.178 

16 

19  40  40.31 

a.38ft 

22   22   54.7 

8.708 

17 

17 

41  48.74 

a. 64 10 

26  30     4.3 

X.359 

17 

19  43     3.28 

a.  3794 

22    14      8.9 

8.84 

i8 

17 

44  27.11 

a. 6380 

26  28  37.3 

X.540 

18 

19  45  25.84 

a. 3727 

22      5    15.7 

8.947 

19 

17 

47     5.30 

a. 6348 

26  26  59.5 

X.730 

19 

19  47  48.00 

3.3658 

21    56    15.2 

9.068 

20 

17 

49  43.29 

a.  ^15 

26  25  10.9 

X.900 

20 

19  50     9.74 

a.  3589 

21  47     7-5 

f.x88 

21 

17 

52  21.08 

8.6380 

26  23  II. 5 

a.079 

21 

19  52  31.07 

3.3S3X 

21  37  52-7 

9.3D5 

22 

17 

54  58.65 

3.6344 

26  21     1.4 

a.a57 

22 

19  54  51.99 

a.34Sa 

21  28  30.9 

9.48X 

23 

17 

57  36.01 

3.6307 

S.26  18  40.7 

t.4»4 

23 

19  57  12.49 

a.3S83 

S.l^I    19      2.2 

9336 

. 

S/ 

LTURD 

AY  2. 

\ 

lONDA 

Y4. 

O 

i8 

0  13.14 

a.  6x68 

S.26  16     9,3 

a.6xx 

0 

19  59  32.58 

8.33x4 

S.2I      9   26.6 

9.649 

I 

i8 

2  50.03 

3.6x38 

26  13  27.4 

3.786 

I 

20     I  52.26 

8.3347 

20  59  44.3 

9.7C0 

2 

i8 

5  26.68 

S.6087 

26  10  35.0 

a.9Gx 

2 

20    4  11.54 

8.3x78 

20  49  55-4 

9.870 

3 

i8 

8     3.08 

a.6045 

26     7  32.1 

3.135 

3 

20     6  30.40 

a. 3109 

20  39  59.9 

9.978 

4 

i8 

10  39.22 

a. 6003 

26     4  18.8 

3.S07 

4 

20.  8  48.85 

3.304X 

20  29  58.0 

10.085 

5 

i8 

13  15.10 

«.5957 

26    0  55.2 

3.478 

5 

20  II     6.89 

3.3973 

20  19  49.7 

10.190 

6 

i8 

15  50.71 

a. 591a 

25  57  21.4 

3.649 

6 

20  13  24.53 

3.3906 

20    9  35.2 

10.394 

7 

i8 

18  26.04 

a. 5864 

25  53  37.3 

3.8x9 

7 

20  15  41.76 

a.  3838 

19  59  14.4 

JO.397 

8' 

i8 

21     1.08 

3.58x6 

25  49  43.1 

3.988 

8 

20  17  58.58 

a. 3770 

19  48  47.6 

X0.49* 

9 

i8 

23  35.83 

a. 5767 

25  45  38.8 

4. 155 

9 

20  20  15.00 

3.  3703 

19  38  14.7 

XO.S97 

10 

i8 

26  10.28 

3.5717 

25  41  24.5 

4.3aa 

10 

20  22  31.02 

3. 3636 

19  27  35.9 

10.695 

II 

i8  28  44-43 

8.5667 

25  37     0.2 

4.488 

II 

20  24  46.63 

8.3569 

19  16  51.3 

X0.798 

12 

i8 

31  18.28 

3.56x4 

25  32  26.0 

4.65a 

12 

20  27     1.85 

3.3503 

19    6    0.9 

XO.887 

13 

i8 

33  51.80 

3.5559 

25  27  42.0 

4.8x4 

13 

20  29  16.67 

8.3437 

18  55    4.9 

XO.980 

14 

i8 

36  24.99 

3.5505 

25  22  48.3 

4.976 

14 

20  31  31.09 

a.as7x 

18  44    3.3 

XX.073 

15 

i8 

38  57.86 

a.545x 

25  17  44.9 

5.136 

15 

20  33  45.12 

8.3306 

18  32  56.3 

ZI.X68 

i6 

i8 

41  30.40 

a.  5394 

25  12  32.0 

5.a95 

16 

20  35  58.76 

8.334X 

18  21  43.9 

XX.35X 

17 

i8 

44     2.59 

a. 5337 

25     7    9.5 

5.453 

17 

20  38  12.01 

8.3176 

18  10  26.2 

XX.338 

i8 

i8 

46  34.44 

3.5a8o 

25     X  37.6 

5.6x0 

18 

20  40  24.87 

3.3X13 

17  59     3.3 

XX.434 

19 

i8 

49     5.95 

3.5333 

24  55  56.3 

5.765 

19 

20  42  37.35 

3.3048 

17  47  35.3 

XX.50B 

20 

i8 

51  37-10 

a.  5163 

24  50     5.8 

5.9x8 

20 

20  44  49.44 

8.1984 

17  36     2.3 

xx.59» 

21 

i8 

54     7.89 

3.5103 

24  44    6.1 

6.07a 

21 

20  47     1. 16 

3.X923 

17  24  24.3 

XX.674 

22 

i8 

56  38.32 

3.5<Hi 

24  37  57.2 

6.333       22 

20   49    12.50 

3.X858 

17  12  41.4 

XI. 754 

23 

i8 

59     8.38 

3.4980 

24  31  39.3 

6.373       23 

20   51    23.46 

•.i7<>6 

17     0  53.8 

XX.  83s 

24 

19 

I  38.08 

a.49«8 

S.24  25  12.4 

6.532       24 

20  53  34.05 

3.1734 

S.16  49     1.5 

XI.  9x0 

VL 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflE.for 

Declination. 

Dlff.for 

Hoar. 

Right 

Diff.for 

Declination. 

Diff.for 

AscenstoxL 

X  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

X  Minute. 

T 

UESDA 

* 

^Y5- 

THURSDAY  7. 

h 

m       t 

■ 

•     '      • 

• 

h     xn        t 

■ 

•             f               H 

m 

o 

20 

55  34.05 

2.1734 

S.16  49     1.5 

XX.910 

0 

22   31    53.77 

1.9488 

S.  6  13  32.4 

X4.093 

I 

20 

55  44.37 

a. 1673 

16  37    4.6 

XZ.986 

I 

22   33    50.61 

1.9459 

5  59  26.4 

X4.XO8 

2 

20 

57  54.13 

3.1613 

16  25    3.2 

X2.060 

2 

22  35  47.28 

X.9430 

5  45  19.4 

14.134 

3 

21 

0    3.62 

*a.i55a 

16  12  57.4 

X2. Z33 

3 

22  37  43.77 

X.9401 

5  31  ".5 

14.138 

4 

21 

2  12.75 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME.                                                1 

j                                THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                          1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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3  ' 

Suk 

W, 

So 

30  44 

te39 

82     8  46 

t£49 

83  46  34 

t6to 

85  24     8 

■«7t 

Saturn 

W, 

32 

57  19 

*+4ft 

34  40  13 

3431 

36  23     4 

*434 

38     5  50 

U39 

Antaces 

W- 

21 

44  13 

23fl9 

23  29  59 

45» 

25   15  30 

«359 

27    0  47 

«3je ,' 

Fomalhaut 

E. 

63 

16  47 

1799 

5i  42  18 

aS25 

60    8  33 

■S33 

58  35     4 

ifiS;^ 

aP^gaBl 

E, 

83 

25  45 

»473 

81  43  Sfi 

1406 

80    2  23 

44S)S 

78  3r     7 

*5J0 

3 

Stm 

W. 

93 

28  18 

*7*3 

95     4  24 

■737 

9fi  40  15 

^48 

98  15  51 

1753  ; 

Saturn 

W. 

46 

37  46 

2470 

48  19  41 

iU77 

50     I  26 

t4B3 

51  43     0 

^94 

An  tare  9 

W. 

35 

43  33 

ajS? 

37  27  23 

24fX? 

39   10  58 

M'D 

40  54  19 

*4**: 

FomaJhamt 

E. 

50 

59     I 

3069 

49  30  14 

3116 

48    a  24 

3T«al 

46  35  34 

SBO 

a  Pegasi 

E, 

69 

59     8 

9377 

68  19  41 

3591 

66  4^  34 

ffi07 

65     I  48 

itol  ! 

4 

Son 

W. 

106 

10  14 

aai5 

107  44  23 

2a;i6 

109  18  17 

*8i7 

no  51  57 

'     «M 

Saturn 

W, 

60 

7  5=1 

fl537 

61  48   14 

^545 

63  28  24 

^33 

65    8  ai 

«36< 

Antares 

w. 

49 

27  s6 

2+70 

51     9  21 

04  Bo 

52  51     2 

■490 

54  3^  29 

i3«>. 

a  Pegasi 

E, 

56 

53  35 

55  17     9 

i      «73i 

53  41  10 

•75a 

53     5  39 

.774  ' 

a  Arietifl 

E, 

98 

30  49 

t4»7 

96  49  17 

M^ 

95     7  58 

1S0« 

93  26  53 

•3t6    1 

5 

Sun 

W.  1 

Its 

36  44 

3903 

120     8  59 

2914 

I3E    41       0 

«9Z3 

133  12  47 

-soft; 

Saturn 

W, 

73 

25      I 

afiia 

75     3  43 

2&18 

76    42    13 

ftfi^a 

78  20  30 

■«J7 

Antarei 

W- 

63 

56   19 

2548 

64  36  25 

^359 

66   16  17 

■3€S 

67  55  56 

•577 

aArietia 

E, 

as 

4  53 

15^ 

83  25     9 

a574 

81  45  39 

*534 

80     6  2« 

■583 

6 

Saturn 

W. 

86 

28  51 

3^83 

88     5  55 

269Z 

89  42  45 

17™ 

91  19  as 

«7'o 

An  tares 

w. 

76 

11    a 

=$24 

77  49  25 

Sfirjz 

79  27  36 

«€4i 

81     5  35 

■«5» 

a  Arietis 

E. 

71 

53  12 

^i 

70  15  13 

afci 

68  37  27 

afiSo 

66  59  S3 

nsti^ 

Aldebar&n 

E  . 

104 

8  58 

*6S3 

102  32    a 

aeg6 

100  55  17 

1704 

99  18  43 

•713 

7 

Saturn 

W, 

99 

ig  40 

*755| 

roo  55     7 

■7«4 

102  30  2% 

•773 

104     5  «5 

■Tftt 

An  tares 

w. 

89 

ta  30 

4695 

90  49  17 

«/Ui 

92  25  53 

27" 

94     2  18 

«r™ 

a  Aquilx 

w. 

43 

58  10 

iifij 

45     7     9 

4091 

46  17  19 

4M7 

47  aS  3« 

396B 

aArictis 

E. 

5S 

55  14 

2716 

57  18  56 

37a* 

55  42  51 

173ft 

54     6  59 

27*5 

Aldebaran 

E. 

91 

iS  43 

3736 

89  43  17 

=•7^ 

88    8     2 

ir/"/i 

86  32  59 

.;«> 

8 

An  tares 

W. 

102 

I  29 

=7*3 

to3  36  45 

1771 

105  II  51 

•779 

loG  46  46 

«^ 

a  Aquilse 

W- 

53 

37   24 

3756 

54  53  ^2 

37=7 

56    9  31 

J7" 

57  26  18 

S«7« 

a  Arietis 

E, 

46 

10  49 

*795 

44  3&  14 

2305 

43     1  53 

sSi5 

41  *7  45 

^■^ 

Aldebaran 

E  . 

7S 

40  36 

iHTfi 

77     6  42 

2B5& 

75  33     I 

l«4i 

73  59  32 

1 

9 

oAqtiil^ 

W. 

63 

55  45 

35fla 

65  14  28 

35S1 

66  33  23 

3571 

67  52  ag 

1 
55ft*  1 

Foraalhaut 

W. 

39 

8     I 

5S99 

40  21  22 

3840 

41   35  43 

37SS 

42  50  $B 

S74S 

Aldebaran 

£• 

66 

15     9 

2901 

64  4^  54 

2912 

65   10  51 

S913 

61  39     1 

S9?4 

Pollux 

E, 

loS 

19  50 

uSsa 

106  46  30 

2StiQ 

105   13  20 

4B6a' 

X03  40  20 

tt»7d 

10 

a  Aquilac 

W. 

74 

29  40 

3542 

75  49   18 

3541 

77     8  57 

S540 

78  aS  37 

1 
1541 

Foinaihaut 

W. 

49 

17  35 

3381 

50  3^  30 

S559 

51   55  49 

3540 

53  15  29 

3S«  ' 

Aldebaran 

E- 

54 

3   "4 

■JQflfl 

52  32  46 

3«H 

51     ^  33 

30" 

49  3^  34 

3*»4 

Pollux 

E. 

95 

57  49 

2914 

94  ^5  48 

29W 

92  53  57 

•W*> 

91  aa  t6 

I9J7 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diflf. 

XVIII**- 

P.L. 
of 
Diif. 

XXIk. 

P.L. 

of 
Diff. 

•                            M 

•             f             IV 

e         *         m 

m        »        m 

I 

Sun 

W. 

73  56  16 

«599 

75  35  13 

3008 

77  13  57 

36x8 

78    52    28 

ift9 

Fomalhaut 

E. 

69  39  49 

«709 

68     3  21 

m9 

66  27  20 

3751 

64    51    48 

■775 

a  Pegasi 

E. 

90  15  28 

M33 

88  32  41 

3443 

86  50    8 

«453 

85     7  49 

0464 

a 

Son 

W. 

87     I  27 

a6Bx 

88  38  32 

«693 

90  15  22 

3704 

91  51  57 

07x4 

Saturn 

W. 

39  48  29 

«444 

41  31     I 

•450 

43  13  25 

2456 

44  55  40 

3463 

Antares 

w. 

28  45  49 

a349 

30  30  37 

S3S9 

32  15  10 

3369 

33  59  29 

3380 

Fomalhaut 

E. 

57     2  24 

99x6 

55  30  a5 

«950 

53  59  10 

0987 

52  28  41 

5036 

a  Pegasi 

E. 

76  40     7 

85» 

74  59  a4 

8335 

73  19    0 

•548 

71  38  54 

03fi5 

3 

Sun 

W. 

99  51  13 

•770 

loi  26  20 

378X 

103     I  13 

•793 

104  35  51 

i«04 

Saturn 

W. 

53  24  22 

2S0S 

55     5  32 

35x0 

56  46  31 

35x9 

58  27  18 

3538 

Antares 

W. 

42  37  25 

2430 

44  20  17 

8441 

46     2  54 

0430 

47  45  17 

•460 

Fomalhaut 

E. 

45     9  49 

3a8o 

43  45  14 

3345 

42  21  55 

3417 

40  59  58 

3497 

a  Pegasi 

E. 

63  23  24 

aft9 

61  45  22 

•655 

60    7  42 

3673 

58  30  26 

3(S93 

4 

Sun 

W. 

I 12  25  23 

a8s9 

113  58  35 

3870 

"5  31  32 

388x 

"7     4  15 

>B93 

Saturn 

W. 

66  48     6 

a57a 

68  27  39 

3583 

70     6  59 

8591 

71  46     6 

3600 

Antares 

W. 

56  13  42 

9510 

57  54  42 

3530 

59  35  28 

3530 

61  16    0 

0539 

a  Pegasi 

E. 

50  30  37 

V9& 

48  56     6 

3833 

47  22     7 

0849 

45  48  43 

0877 

a  Arietis 

E. 

91  46     2 

aS36 

90     5  25 

«535 

88  25     I 

«545 

86  44  50 

0555 

5 

Sun 

W. 

124  44  20 

fl947 

126  15  39 

-958 

127  46  44 

•969 

129  X7  35 

3980 

Saturn 

W. 

79  58  35 

a6«6 

8i  36  28 

a655 

83  14     8 

3664 

84  51  36 

0674 

Antares 

W. 

69  35  23 

3586 

71  14  37 

a596 

72  53  38 

0605 

74  32  26 

•814 

a  Arietis 

E. 

78  27  18 

3603 

76  48  27 

36x3 

75     9  49 

2623 

73  31  24 

3(33 

6 

Saturn 

W. 

92  55  52 

37x9 

94  32     7 

4738 

96     8  10 

0737 

97  44     I 

3746 

Antares 

W. 

82  43  22 

3659 

84  20  57 

tees 

85  58  20 

•677 

87  35  31 

3686 

a  Arietis 

E. 

65  22  32 

3^ 

63  45  24 

3688 

62     8  28 

369B 

60  31  45 

0707 

Aldebaran 

E. 

97  42  21 

3731 

96    6     9 

vy> 

94  30    9 

0738 

92  54  20 

■747 

7 

Saturn 

W. 

105  40  16 

279a 

107  14  55 

3B0X 

108  49  22 

0B09 

no  23  38 

38x8 

Antares 

w. 

95  38  31 

3739 

97  14  33 

3738 

98  50  23 

0746 

100  26    a 

0755 

a  Aquiiae 

w. 

48  40  43 

3917 

49  53  46 

S869 

51     7  37 

3837 

52  22  II 

3790 

a  Arietis 

E. 

52  31   19 

«755 

50  55  52 

8765 

49  20  38 

0775 

47  45  37 

07«5 

Aldebaran 

E. 

84  58     7 

«79« 

83  23  27 

0799 

81  48  58 

8808 

80  14  41 

38x8 

8 

Antares 

W. 

108  21  30 

3796 

109  56     3 

3805 

III  30  25 

38x3 

"3    4  36 

3831 

a  Aquiiae 

W. 

58  43  31 

S655 

60     I     6 

3635 

61  19     2 

3619 

62  37  16 

S605 

a  Arietis 

E. 

39  53  51 

3837 

38  20  II 

3848 

36  46  46 

3860 

35  13  36 

3873 

Aldebaran 

E. 

72  26  15 

3864 

70  53  10 

a873 

69  20  17 

3883 

67  47  37 

3893 

9 

a  Aquiiae 

W. 

69  II  43 

3556 

70  31     5 

3552 

71  50  32 

3547 

73  10    4 

5544 

Fomalhaut 

W. 

44     7    0 

3703 

45  23  45 

S665 

46  41     9 

3634 

47  59     7 

3606 

Aldebaran 

E. 

60    7  25 

«944 

58  36     2 

0954 

57     4  52 

0965 

55  33  56 

0977 

Pollux 

E. 

102    7  30 

3883 

100  34  50 

3B9X 

99     2  20 

0899 

97  30    0 

3906 

xo 

a  Aquiiae 

W. 

79  48  16 

3543 

81     7  53 

5545 

82  27  28 

3547 

83  47    0 

355* 

Fomalhaut 

W. 

54  35  29 

3307 

55  55  45 

3494 

57  16  16 

3483 

58  37     0 

5470 

Aldebaran 

E. 

48     2  51 

3<«7 

46  33  24 

905X 

45     4  14 

3064 

43  35  20 

S078 

Pollux 

E. 

89  50  44 

a94S 

88  19  22 

49SO 

8648    9 

3960 

85  17    6 

09^ 

xa 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  CISTAHCES. 

« 

P.  L. 

p.  L. 

P.L. 

P.I. 

o| 

Nama  and  Direction 

Noon. 

of 

III^ 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Objoct 

Diff. 

DUL 

DifE. 

Diff. 

e        »        w 

e         *        m 

•              *             M 

•       •       « 

ZI 

a  Aquilae 

W. 

85     6  28 

3555 

86  25  51 

3560 

87  45     9 

3366 

89     4   20 

SS7* 

Fomalhaut 

W. 

59  57  55 

3463 

61   19     0 

3456 

62  40  13 

3450 

64     I  33 

SMS 

aPegasi 

W. 

37  24  31 

3409 

38  46  3.7 

3387 

40     9     8 

3368 

41  32     I 

S3SI 

Aldebaran 

E. 

42     6  44 

3093 

40  38  26 

Szxo 

39  10  28 

3xa6 

37  42  50 

3145 

PoUux 

E. 

83  46  12 

8974 

82  15  27 

a98x 

80  44  51 

3989 

79  14  24 

•B96 

12 

a  Aquilae 

W. 

95  38  M 

36x1 

96  56  46 

36a3 

98  14  57 

363a 

99  32  57 

S6iS 

Fomalhaut 

W. 

70  49  27 

3430 

72  II  10 

34*8 

73  32  55 

34a8 

74  54  40 

S4«7 

a  Pegasi 

W. 

48  30  24 

3297 

49  54  39 

3290 

51  19     2 

3a84 

52  43  32 

SaSo 

Pollux 

E. 

71  44  18 

3029 

70  14  41 

3036 

68  45  13 

3043 

67  15  53 

304* 

Regulus 

E. 

108  38     7 

901Z 

107     8     8 

3016 

105  38  15 

302a 

104     8  29 

V97 

13 

Fomalhaut 

W. 

81  43  20 

343a 

83.    5    0 

3435 

84  26  37 

3437 

85  48  12 

3438 

a  Pegasi 

W. 

59  47  II 

3a64 

61  12     5 

3a63 

62  37     I 

3a6o 

64     I  59 

S^S9 

Pollux 

E. 

59  51     0 

3077 

58  22  22 

308a 

56  53  50 

3087 

55  25  25 

309X 

Regulus 

E. 

96  41  17 

305a 

95  12    8 

3056 

93  43     5 

3060 

92  14     6 

3064 

14 

Fomalhaut 

W. 

92  35  25 

3454 

93  56  41 

3456 

95  17  54 

3460 

96  39     3 

S4fi« 

a  Pegasi 

W. 

71     7  10 

3353 

72  32  16 

3«53 

73  57  23 

3a5a 

75  22  31 

3*50 

a  Arietis 

W. 

27  40  II 

3146 

29    7  25 

3x4a 

30  34  44 

3x38 

32     2    7 

3x34 

Pollux 

E. 

48     4  42 

31x4 

46  36  50 

3x18 

45     9     2 

3xaa 

43  41  19 

3WS 

Regulus 

E. 

84  50  15 

3078 

83  21  39 

3080 

81  53     5 

308a 

80  24  33 

S09S 

Venus 

E. 

107  57  10 

3568 

106  38     1 

3569 

105  18  53 

357X 

103  59  47 

SS73 

15 

Fomalhaut 

W. 

103  23  41 

3485 

104  44  22 

3489 

106     4  58 

3495 

107  25  28 

8499 

a  Pegasi 

W. 

82  28  35 

3343 

83  53  53 

3a4a 

85  19  13 

3240 

86  44  35 

snr 

a  Arietis 

W. 

39  20     6 

3119 

40  47  53 

31 15 

42  15  44 

3113 

43  43  38 

3x09 

Pollux 

E. 

36  23  51 

SI44 

34  56  35 

3x49 

33  29  25 

3x53 

32     2  20 

SXS8 

Regulus 

E. 

73     2  10 

3084 

71  33  41 

S084 

70     5  12 

308a 

68  36  41 

soa. 

Venus 

E. 

97  24  35 

3575 

96     5  33 

3574 

94  46  30 

357a 

93  27  25 

357X 

Jupiter 

E. 

102    4  41 

3x74 

100  38     I 

3173 

99  II  20 

3x73 

97  44  38 

3x70 

i6 

o  Pegasi 

W. 

93  52  10 

S«4 

95  17  51 

3aao 

96  43  37 

3ax6 

98     9  27 

3«t3 

a  Arietis 

W. 

51     4  21 

3087 

52  32  46 

3083 

54     I  17 

3077 

55  29  55 

v?o 

Regulus 

E. 

6i   13  30 

3067 

59  44  40 

3064 

58  15  46 

3059 

56  46  46 

S055 

Venus 

E. 

86  51  27 

3556 

85  32     5 

355a 

84  12  38 

3547 

82  53     6 

S541 

Jupiter 

E. 

90  30  23 

3155 

89     3  20 

3151 

87  36  12 

3147 

86     8  59 

SX4X 

Sun 

E. 

116     9  33 

3463 

114  48  27 

3457 

113  27  15 

345a 

"2     5  57 

S446 

17 

a  Arietis 

W. 

62  55     6 

3035 

64  24  35 

3oa6 

65  54  15 

30x8 

67  24     5 

9009 

Aldebaran 

W. 

31  34     6 

3*35 

32  59  34 

3M9 

34  25  32 

3x86 

35  51  58 

3x65 

Regulus 

E. 

49  20     8 

3023 

47  50  24 

3017 

46  20  32 

3009 

44  50  30 

3001 

Venus 

E. 

76  13  44 

3508 

74  53  29 

3499 

73  33     4 

349X 

72  12  30 

348* 

Jupiter 

E. 

78  51     8 

3ZXO 

77  23  10 

310X 

75  55     2 

3093 

74  26  44 

308s 

Sun 

E. 

105  17  38 

34X0 

103  55  33 

3401 

102  33  18 

3393 

lOI    ID   53 

338a 

i8 

fl  Arietis 

W. 

74  56  15 

8958 

76  27  21 

3946 

77  58  42 

29H 

79  30  18 

■9» 

Aldebaran 

W. 

43  10  16 

S068 

44  39     5 

3050 

46     8  16 

303X 

47  37  50 

90x4 

Regulus 

E. 

37  17  37 

2954 

35  46  26 

9944 

34  15     3 

a933 

32  43  26 

aw 

Venus 

E. 

65  26  57 

3430 

64     5  14 

3418 

62  43  18 

3406 

61  21     8 

3393 

Jupiter 

E. 

67     2  28 

3036 

65  33     0 

3<M5 

64     3  18 

3014 

62  33  32 

30DI 

Sun 

E. 

94  15  50 

3338 

92  52  XI 

3315 

91  28  17 

3303 

90    4     9 

Sa^ 

XVL 


OCTOBER,  1897. 


179 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

o§ 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

I" 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e        *        » 

•       #      » 

•       *       f» 

0         *        m 

II 

aAquilse 

W. 

90    23    25 

3579 

91    42   22 

3586 

93     X  12 

3594 

94  19  53 

3«9 

Fomalhant 

W. 

65    22    59 

3440 

66  44  30 

3436 

68     6     6 

3433 

69  27  45 

343X 

a  Pegasi 

W. 

42  55  13 

3338 

44  18  41 

3335 

45  42  24 

33x4 

47     6  19 

3306 

Aldebaran 

E. 

36  15  35 

3164 

34  48  43 

3185 

33  22  16 

3208 

31  56  16 

3^ 

Pollux 

E. 

77  44     6 

300S 

76  13  56 

3009 

74  43  55 

SO16 

73  14     « 

3083 

12 

a  AquilaB 

W. 

100  50  45 

3654 

102     8  21 

3066 

103  25  44 

3679 

104  42  53 

3693 

Fomalhaut 

W. 

76  16  26 

34a8 

77  38  II 

3429 

78  59  55 

3430 

80  21  38 

3431 

a  Pegasi 

W. 

54     8     7 

3276 

55  32  47 

3271 

56  57  32 

3269 

58  22  20 

3266 

Pollux 

E. 

65  46  4Q 

3054 

64  17  34 

3060 

62  48  36 

3066 

61  19  45 

3071 

Regulus 

E. 

102  38  50 

3032 

loi     9  17 

3038 

99  39  51 

3043 

98  10  31 

3047 

13 

Fomalhaut 

W. 

87     9  45 

344Z 

88  31   15 

3444 

89  52  42 

3447 

91  14     5 

3450 

a  Pegasi 

W. 

65  26  58 

3258 

66  51  59 

3257 

68  17     I 

3*55 

69  42     5 

3354 

Pollux 

E. 

53  57     5 

3096 

52  28  51 

3x01 

51     0  43 

3x05 

49  32  40 

3ZZ0 

Regulus 

E. 

90  45  12 

3067 

89  16  22 

3070 

87  47  36 

3073 

86  18  54 

3076 

^4 

Fomalhaut 

W. 

98     0     7 

3468 

99  21     7 

3471 

100  42     3 

3476 

102     2  54 

3480 

a  Pegasi 

W. 

76  47  41 

3249 

78  12  52 

3247 

79  38     5 

3247 

81     3  19 

3345 

a  Afietis 

w. 

33*29  35 

3131 

34  57     7 

3x28 

36  24  43 

3124 

37  52  23 

3x22 

Pollux 

E. 

42  13  40 

3X49 

40  46     6 

3x33 

39  18  36 

3x37 

37  51   II 

3141 

Regulus 

E, 

78  56     3 

3084 

77  27  34 

3085 

75  59     6 

3085 

74  30  38 

3085 

Venus 

E. 

102  40  43 

3574 

loi  21  40 

3575 

100     2  38 

3576 

98  43  37 

3575 

15 

Fomalhaut 

W. 

108  45  53 

3505 

no     6  12 

35" 

III  26  24 

35x7 

112  46  29 

3534 

a  Pegasi 

W. 

88  10     0 

3236 

89  35  27 

3«32 

91     0  58 

3330 

92  26  32 

3226 

a  Arietis 

W. 

45  II  37 

3105 

46  39  41 

3X0Z 

48     7  49 

3097 

49  36     2 

3092 

Pollux 

E. 

30  35  21 

3164 

29     8  29 

3170 

27  41  44 

3x77 

26  15     7 

3185 

Regulus 

E. 

67     8    ^ 

3079 

65  39  34 

3077 

64  10  56 

3074 

62  42  15 

307X 

Venus 

E. 

92     8  19 

3568 

90  49  10 

3566 

89  29  59 

3564 

88  10  45 

3560 

Jupiter 

E. 

96  17  53 

3168 

94  51     6 

3x65 

93  24  15 

3x63 

91  57  21 

3x59 

i6 

a  Pegasi 

W. 

99  35  21 

3209 

loi     I  20 

3204 

102  27  24 

3199 

103  53  34 

3195 

a  Arietis 

W. 

56  58  41 

3065 

58  27  34 

3057 

59  56  36 

3051 

61  25  46 

3043 

Regulus 

E. 

55  17  41 

3049 

53  48  29 

3043 

52  19  10 

3037 

50  49  43 

3030 

Venus 

E. 

81  33  27 

3535 

80  13  42 

35*9 

78  53  50 

3523 

77  33  51 

35x5 

Jupiter 

E. 

84  41  39 

3136 

83  14  13 

3129 

81  46  39 

3x24 

80  18  58 

Szx6 

Sun 

E. 

no  44  32 

3439 

109  23     0 

3433 

108     I  21 

3436 

106  39  34 

34x8 

17 

a  Arietis 

W. 

68  54     6 

3000 

70  24  19 

3989 

71  54  45 

2980 

73  25  23 

3969 

Aldebaran 

W. 

37  18  49 

3144 

38  46     5 

3124 

40  13  46 

3105 

41  41  50 

3087 

Regulus 

E. 

43  20  18 

9993 

41  49  55 

2983 

40  19  21 

2973 

38  48  35 

3964 

Venus 

E. 

70  51  46 

347a 

69  30  51 

3463 

68     9  45 

3453 

66  48  27 

344X 

Jupiter 

E. 

72  58  16 

3076 

71  29  37 

3006 

70     0  46 

3056 

68  31  43 

3047 

Sun 

E. 

99  48  16 

337a 

98  25  28 

S36a 

97     2  28 

3351 

95  39  16 

3339 

i8 

a  Arietis 

W. 

81     2     9 

2909 

82  34  17 

2896 

84     6  41 

2882 

85  39  23 

2868 

Aldebaran 

W. 

49     7  45 

2997 

50  38     2 

2979 

52     8  41 

2962 

53  39  42 

2944 

Regulus 

E. 

31   II  36 

29x2 

29  39  32 

2900 

28     7  13 

.     2B89 

26  34  40 

2876 

Vbnus 

E. 

59  58  43 

3380 

58  36     4 

3366 

57  13     9 

3353 

55  49  59 

3339 

Jupiter 

E. 

61     3  II 

3989 

59  32  45 

•977 

58     2     3 

3964 

56  31     5 

3951 

Sun 

E. 

88  39  45 

3276 

87  15     5 

3262 

85  50    9 

3347 

84  24  55 

3332 
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0_.CH„B^™. 

LUNAR  DISTANCEa 

^1 

Noon. 

P.L. 
of 

Ilin. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh- 

off 

l« 

of  Object 

Diff. 

Diff. 

DiC 

DiAL 

•                 m 

•                   m 

m        9        m 

•        •        m 

19 

aArietis 

W. 

87    12   23 

1854 

88  45  41 

«839 

90    19    18 

1885 

91  53  14 

flSoS 

Aldebaran 

W. 

55  "     5 

^936 

56  42  51 

3909 

58  14  59 

rf9x 

59  47  30 

«B73 

Venus 

E. 

54  26  33 

33a5 

53     2  50 

33x0 

51  38  50 

S194 

50  14  32 

Sato 

JUPITBR 

E. 

54  59  51 

fl938 

53  28  20 

3924 

51  56  31 

8910 

50  24  25 

•B9S 

Sum 

£. 

82  59  24 

38X7 

81  33  35 

380X 

80    7  27 

SX85 

78  41     0 

SxO 

20 

aArietis 

W. 

99  48     5 

«7a8 

loi  24    8 

8711 

103     0  33 

1694 

X04  37  21 

•^77 

Aldebaran 

W. 

67  35  55 

8781 

69  10  48 

8763 

70  46    5 

1744 

72  21  47 

V*S 

Pollux 

W. 

25  23     0 

3837 

26  56  53 

«798 

28  31  24 

8770 

30     6  31 

1744 

Jupiter 

E, 

42  39  15 

383a 

41     5  16 

3808 

39  30  59 

§793 

37  56  22 

1779 

Venus 

E. 

43     8  33 

3301 

41  42  25 

3x86 

40  15  59 

5x70 

38  49  14 

S«54 

Sun 

E. 

71  23  39 

306a 

69  55     7 

30^ 

68  26  12 

3045 

66  56  55 

9«6 

21 

Aldebaran 

W. 

80  26  34 

3^0 

82    4  48 

86x0 

83  43  29 

•59X 

85   22   36 

•57a 

Pollux 

W. 

38  10  27 

3634 

39  48  49 

860Z 

41  27  42 

8580 

43     7     5 

1939 

Sun 

£• 

59  «4  38 

t93i 

57  52  58 

89X3 

56  20  54 

•893 

54  48  25 

«H^ 

22 

Aldebaran 

W. 

93  44  4X 

«479 

95  26  24 

8460 

• 
97    8  33 

3443 

98  51     7 

Hn 

Pollux 

W. 

51  31  21 

1454 

53  13  39 

9433 

54  5fl  26 

84x4 

56  39  41 

19M 

Sun 

E. 

46  59  53 

1779 

45  24  57 

87te 

43  49  37 

3743 

42  X3  54 

17^ 

23 

Pollux 

W. 

65  22  47 

8302 

67     8  44 

3384 

68  55     7 

3367 

70  41  55 

•«! 

Regulus 

W. 

28  20  58 

3996 

30    7    4 

8377 

31  53  38 

•359 

33  40  38 

8841 

Sun 

E. 

34    9  47 

3648 

32  31  57 

«635 

30  53  50 

1634 

29  15  27 

86X4 

27 

Sun 

W. 

21  58     2 

8499 

23  40  56 

3417 

25  24     6 

84x0 

27     7  27 

84<H 

0  Aquilae 

E. 

70  22  36 

«705 

6846    3 

3737 

67     9  59 

8750 

65  34  26 

1777 

Fomalhaut 

E. 

94  27  16 

S400 

92  43  41 

840s 

91     0    9 

■405 

89  x6  42 

84x0 

0  Pegasi 

E. 

X16  II  55 

83X4 

114  23  49 

88X3 

112  35  40 

MXX 

no  47  29 

8XZ0 

28 

Sun 

W. 

35  44  54 

34x0 

37  28  14 

34x6 

39  zx  26 

8438 

40  54  29 

««9o 

0  Aquilae 

E. 

57  46  44 

3960 

56  15  41 

3009 

54  45  39 

SO68 

53  16  43 

3xao 

Fomalhaut 

E. 

80  41  54 

9457 

78  59  40 

3470 

77  17  45 

1485 

75  36  IX 

15M 

0  Pegasi 

E. 

loi  47    6 

3338 

99  59  20 

8834 

98  XI  43 

134» 

96  24  17 

•349 

«9 

Sun 

W. 

49  26  42 

2479 

51     8  25 

•490 

52  49  52 

1503 

54  31     1 

85x5 

Saturn 

W. 

25  57  H 

3302 

27  43  " 

1399 

29  29  12 

3300 

3X  15  12 

330s 

Fomalhaut 

E. 

67  14  42 

8606 

65  35  55 

3633 

63  57  43 

8659 

62  20    8 

809 

a  Pegasi 

E. 

87  30  34 

33Q3 

85  44  39 

13X5 

83  59     2 

•339 

82  13  45 

1344 

30 

Sun 

W. 

62  52  12 

1585 

64  31  28 

3600 

66  10  23 

86x5 

67  48  57 

8Q90 

Saturn 

W. 

40     3  13 

334X 

41  48  13 

a35a 

43  32  57 

13^ 

45  17  25 

1374 

Antares 

W. 

31  56  38 

3349 

33  43  53 

3363 

35  30  47 

1377 

37  17  20 

ia9» 

Fomalhaut 

E. 

54  23     2 

3871 

52  50    6 

3916 

51  18     7 

3964 

49  47     9 

3ors 

a  Pegasi 

E. 

73  32  47 

2434 

71  49  46 

3443 

70     7  II 

8460 

68  25     2 

3480 

0  Arietis 

E. 

115  56  20 

3268 

"4     9  34 

2381 

112  23     7 

«96 

xio  37     X 

1309 

31 

Sun 

W. 

75  56  35 

3709 

77  33     3 

1735 

79     9     9 

Wi 

80  44  54 

«7S7 

Saturn 

W. 

53  55  21 

«439 

55  38    0 

3453 

57  20  19 

8467 

59     2  19 

84SX 

Antares 

W. 

46     4  40 

3306 

47  49     3 

8383 

49  33     4 

3396 

51  16  44 

i4xa 

a  Pegasi 

E. 

60     I  20 

3585 

58  22     5 

3610 

56  43  23 

1633 

55     5  13 

1659   ' 

a  Arietis 

£• 

loi  5X  45 

9383 

100     7  46 

8398 

98  24     8 

14x5 

96  40  52 

8438  ; 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
Diif. 

xvi». 

P.L. 

of 

Difl. 

xviim. 

P.L. 

of 

DUE. 

XXIh. 

P.L. 

of 

Diff. 

e        »        It 

•         t        m 

0         f        m 

e        f        IV 

19 

0  Arietis 

W. 

93  27  31 

V9i 

95    a    8 

8777 

96  37    6 

876X 

98    12   25 

•749 

Aldebaran 

W. 

61  20  24 

a855 

62  53  41 

2836 

64  27  22 

88x8 

66     I  27 

8800 

Venus 

E. 

48  49  57 

3265 

47  25     4 

3248 

45  59  52 

3233 

44  34  22 

3817 

Jupiter 

E. 

48  5a    0 

a88x 

47  19  17 

2666 

45  46  15 

8858 

44  12  54 

•B38 

Sun 

E. 

77  14  13 

3x5a 

75  47     6 

3134 

74  19  38 

SII7 

72  51  49 

Sxoo 

ao 

a  Arietis 

W. 

106  14  32 

a659 

107  52     7 

a64x 

109  30     6 

•684 

III     8  29 

•609 

Aldebaran 

W. 

73  57  53 

2706 

75  34  25 

2687 

77  II  22 

8668 

78  48  45 

•649 

Pollux 

W. 

31  42  13 

37x9 

33  18  28 

a694 

34  55  16 

8670 

36  32  36 

•6*7 

Jupiter 

E. 

36  21  27 

8765 

34  46  13 

8751 

33  10  41 

8738 

31  34  52 

•785 

Venus 

E. 

37  22  10 

3139 

35  54  48 

3x24 

34  27     8 

3XX0 

32  59  10 

3096 

Sun 

E, 

65  27  15 

3007 

63  57  II 

3989 

62  26  44 

8969 

60  55  53 

<W90 

21 

Aldebaran 

W. 

87     2     9 

«353 

88  42     8 

a535 

90  22  33 

85x6 

92     3  24 

•407 

PoUux 

W. 

44  46  57 

8537 

46  27  19 

25x5 

48     8  II 

8494 

49  49  32 

•473 

Sun 

E. 

53  15  33 

a854 

51  42  14 

a835 

50     8  32 

88x6 

48  34  25 

V9f 

22 

Aldebaran 

W. 

ioo*34     6 

2408 

102  17  30 

8390 

104     I  19 

•374 

J05  45  31 

•357 

Pollux 

W. 

58  23  24 

2375 

60     7  34 

8356 

61  52  12 

8338 

63  37  16 

8380 

Sun 

E. 

40  37  48 

2708 

39     I  19 

8608 

37  24  29 

8677 

35  47  18 

8668 

as 

Pollux 

W. 

72  29     7 

aa35 

74  16  43 

88X9 

76    4  42 

8804 

77  53    4 

8X89 

Regulus 

W. 

35  28     4 

aaas 

37  15  55 

aao8 

39     4  " 

8X98 

40  52  50 

•177 

Sun 

E. 

27  36  51 

a6o6 

25  58    4 

8600 

24  19     9 

8397 

22  40  10 

8500 

27 

Sun 

W. 

28  50  56 

a403 

30  34  28 

2403 

32  17  59 

8404 

34     I  28 

8406 

a  Aquilae 

E. 

63  59  28 

a8o7 

62  25     9 

•839 

60  51  32 

8876 

59  18  42 

19x6 

Fomalhaut 

E. 

87  33  22 

a4X7 

85  50  II 

8485 

84     7  12 

•433 

82  24  25 

•449 

a  Pegasi 

E. 

108  59  17 

aaxa 

107  II     7 

8814 

105  23     I 

88X8 

103  35    0 

««3 

28 

Sun 

W. 

42  37  21 

«438 

44  20     I 

8447 

46     2  29 

8457 

47  44  43 

•467 

a  Aquilae 

E. 

5?  48  58 

3185 

50  22  31 

3856 

48  57  28 

3333 

47  33  55 

34x9 

Fomalhaut 

E. 

73  54  59 

asao 

72  14  13 

8538 

70  33  53 

•539 

68  54     2 

8988 

a  Pegasi 

E. 

94  37     3 

aa59 

92  50    3 

8868 

91     3  17 

•879 

89  16  47 

8991 

29 

Sun 

W. 

56  II  53 

8539 

57  52  26 

8542 

59  32  41 

8356 

61  12  36 

8970 

Saturn 

W. 

33     I     7 

2308 

34  46  55 

23x5 

36  32  33 

8383 

38  17  59 

833X 

Fomalhaut 

E. 

60  43  13 

8720 

59     7    0 

8754 

57  31  32 

8791 

55  56  52 

8889 

a  Pegasi 

E. 

80  28  49 

8358 

78  44  14 

8374 

77     0    2 

«390 

75  16  13 

8406 

30 

Sun 

W. 

69  27  II 

8646 

71     5     4 

8662 

72  42  35 

•677 

74  19  46 

•693 

Saturn 

W. 

47     I  37 

a387 

48  45  31 

8400 

50  29     6 

84x8 

52  12  23 

8486 

Antares 

W. 

39     3  31 

/  8307 

40  49  21 

8388 

42  34  49 

8337 

44  19  55 

•35X 

Fomalhaut 

E. 

48  17  15 

3071 

46  48  30 

3133 

45  21     0 

3x98 

43  54  48 

3870 

a  Pegasi 

E. 

66  43  21 

2499 

65     2     7 

8520 

63  21  22 

a54X 

61  41     6 

8563 

0  Arietis 

E. 

108  51  15 

2324 

107     5  50 

8339 

105  20  47 

8353 

103  36     5 

8368 

31 

Sun 

W. 

82  20  18 

«773 

83  55  21 

8790 

85   30      3 

«8o6 

87     4  22 

aflax 

Saturn 

W. 

60  43  59 

2495 

62  25  19 

2509 

64     6  20 

8583 

65  47     I 

8538 

Antares 

w. 

53     0     2 

2426 

54  42  59 

8442 

56  25  34 

•457 

58     7  48 

•478 

0  Pegasi 

E. 

53  27  38 

•as 

51  50  38 

87x3 

50  14  15 

874X 

48  38  30 

«77x 

a  Arietis 

E. 

94  57  57 

«44S 

93  15  24 

•458 

91  33  " 

•478 

89  51  19 

84^ 
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NOVEMBER,  1897. 


AT  GREENWICH  APPARENT  NOON. 


Mon- 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

S[/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

si7J\r. 

Mon. 


Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

S[/N. 
Mon. 
Tues. 

Wed. 


Tues.  ;  1 6 
Wed.  17 
Thur.  '  18 

Frid.  I  19 
Sat.  20 
SC/JV.    21 


22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


AppHTflnt 


Diff,  tot 
i  Hour. 


b     tn        ■ 

4   27   47-05  9.S15 

4  31    43.01  I  9.848 

4  35  39.77  I  9.882 


4  39  37-33 

4  43  3570 

4  47  34-90 

4  51  3491 

4  55  35.76 

4  59  3746 

5  3  40.00 
5  7  43.39 
5  II  47-64 

5  15  52.76 

5  19  58.74 

5  24  5-5^ 

5  28  13.29 

5  32  21.85 

5  36  31.27 

5  40  41-54 

5  44  52.64  I 

5  49  4-58  i 

5  53  17.32  I 

5  57  30.86 

6  I  45.18! 


6  0.26 
lo  16.08 
14  32.63 


6  i8  49.871 
6  23     7.80 
6  27  26.38 


9.915 
9.949 
9.983 

0.018 
0.053 
0.088 

0.123 

0.159 
0.195 

:o.23i 
0.267 
0.303 

0.339 

0.375 
0.410 

0.445 
0.480 
0.514 

0.547 
0.580 
0.612 

0.644 
0.674 
0.704 

0.733 
0.761 
0.788 


16  31  45.60  I   X0.814 


Apparent 
Declinfttioa, 


S*  14  36  56.6 

14  55  56.4 

15  14  41.6 

15  33  "-6 

15  51  26.3 

16  9  25.1 

16  27    7.6 

16  44  33.5 

17  I  42.4 

17  18  34.0 

1735    7-7 

17  51  23.3 

18  7  20.4 
18  22  58.4 
18  38  17.2 

18  53  16.2 

19  7551 
19  22  13.4 

19  36  10.9 

19  49  47.1 

20  3    1.6 

20  15  54.0 
20  28  24.0 
20  40  31.3 

20  52  15.4 

21  3  36.0 
21  14  32.8 

21  25  5.5 
21  35  13.8 
21  44  57.3 

S.  21  54  15.8 


DiH  for 


-47*79 
47-19 
46-57 

-45.94 
45.28 
44.61 

-43.93 
43.23 
42.51 

-41.78 
41.03 
40.26 

-39.48 
38.68 
3787 

-37.04 
36.19 
35-33 

-34.45 
33-55 
32.64 

-31.72 
30.78 
29.82 

-28.85 
27.86 
26.86 

-25.85 
24.83 
23-79 

-22.74 


S«m£* 
diametor. 


9,89 
0.15 
0.40 

0.65 
0.89 
I.I3 

1-37 
1.60 
1.83 

2.06 
2.28 
2.50 

2.71 
2.92 
3.12 

3.32 
352 
372 

3-91 
4.10 

4,28 

4-47 
4-65 
4.83 

5.00 
5-17 
5-34 

5-5^ 
5.68 

5.84 


16  16.00 


SIdereii 

Time  of 

SeniL- 
diameter 

PaiftLag 
Maridiui, 


i 
67,00 
67.12 
67.23 

67.35 
67-47 
67-59 

67.71 
67-83 
67.95 

68.06 
68.18 
68.30 

68.42 
68.54 

68.66 

68.77 
68.89 
69.00 

69.11 
69.22 
69.33 

69-44 
6955 
69.65 

69.75 
69.85 
69.95 

70.05 

70.14 
70.23 

70.32 


Eqi]Adoa  of 
Tim  St 

Subtracted 

from 

Apparent 

Tim«. 


18.18 
18.77 
18.56 

17-56 

15-75 
13.12 

9.67 

5-39 
0.26 


5  54-30 
5  47.48 
5  39-80 

5  31-27 
5  21.87 
5  11.61 


0.49 
48.51 
35-69 

22.01 

7.51 

52.17 

36.04 

19.10 

1.38 

42.91 

23.70 

3.76 

43-13 
21.82 
59.86 


10  37.26 


£>j£.fiar 
I  Hoar 


0.041 
0.008 
0.025 

0.058 
0.092 
0.Z26 

o.x6x 
0.196 
0.23Z 

0.266 
0.302 
0.338 

0-374 
0.410 

0-445 

0.481 
0.517 
0.552 

0.587 
0.622 
0.656 

0.689 
0.722 
0.754 

0.785 
0.815 
0.845 

0.874 
0.902 
0.928 

0.954 


NOTS.— Tba  mitAa  tim«  of  «eitii4tameter  pasting  maj  ba  foand  br  Babtractiitf  o^.fO  froni  tlia  aidoreitl  time. 

Tba  UKi]  — ^  praBiod  to  tba  hoarlj  change'  of  decU nation  indicates  that  ^ontfa  decHnaHoDi  ftr?  incraasinx. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

O 

•8 

s 

a 

1 

a 

Equation  o( 

Time, 

to  be 

Added  to 

MeanTlmei 

DiflLfor 
zHonr. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascenaioa 

DifE.for 
z  Hour. 

Apparent 
Declination. 

Diff.for 
zHoor. 

Mod. 
Tues. 
Wed. 

I 

2 

3 

h     m        • 

14  27  49.72 
14  31  45.69 
14  35  42.46 

• 
9.816 
9.849 
9.882 

0          »            n 

S.  14  37    9-5 

14  56    9-2 

15  14  54.2 

-47.78 
47.18 
46.56 

m        • 
16    18.19 
16    18.77 
16    18.55 

1 

0.040 
0.007 
ao26 

h      m        • 
14  44      7.91 
14  48      4.46 
14  52     I.OI 

Thur. 

Frid. 

Sat 

4 
5 
6 

14  39  40.03 
14  43  38.40 
14  47  37.60 

9.915 
9.949 
9.983 

15  33  24.1 

15  51  38.5 

16  9  37.1 

-45-92 
45.«7 
44.60 

16    17.54 
16    15.72 
16    13.09 

0.060 
0.094 
0.128 

14  ss  57.57 

14  59  54.13 

15  3  50.68 

SUN. 

Mon. 

Tues. 

7 
8 

9 

14  51  37.61 
14  55  38.46 
14  59  40.15 

10.018 
10.053 
10.088 

16  27  19.4 

16  44  45.1 

17  I  53.8 

-43.92 
43.22 
42.50 

16      9.63 

16      5.33 
16      0.20 

0.162 

0.197 
0.232 

15    7  47.24 
15  II  43.79 
15  15  40.35 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

15   3  4268 
15   7  46.06 
15  II  50.31 

10.123 
10.159 
10.194 

17  18  45.1 
17  35  18.5 
17  51  33.8 

-41.77 
41.02 
40.25 

15  54-22 

15  47.40 
15  39.71 

0.267 
0.302 
0.338 

15  19  36.91 

15  23  33.46 
15  27  30.02 

Sat 

SUN. 

Mon. 

13 
14 
15 

15  15  5540 
15  20   1.37 
15  24  8.19 

10.230 
10.266 
10.302 

18    7  30.5 
18  23     8.3 
18  38  26.8 

-39.47 
38.67 
37.86 

15  31.17 
15  21.76 

15  11.50 

0.374 
0.410 
0.446 

15  31  26.57 
15  35  23.13 
15  39  19.69 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

15  28  15.88 
15  32  24.41 
15  36  33.81 

•  10.338 
10.374 
10.409 

18  53  25.4 

19  8    4.0 
19  22  22.0 

-37.03 
36.18 

35.32 

15  0.37 
14  48.39 
14  35.55 

0.482 
0.5x8 
0.553 

15  43  16.25 
15  47  12.80 
15  51     9.36 

Frid. 

Sat 

SUN. 

19 

20 
21 

15  40  44.04 
15  44  55.11 
15  49   7.01 

10.444 
10.478 
10.512 

19  36  19.1 

19  49  54-9 

20  3     9.1 

-34.44 
33.54 
32.63 

14  21.87 

14  7-36 
13  52.02 

0.588 
0.622 
0.656 

15  55     5.91 

15  59    2.47 

16  2  59.03 

Mon. 
Tues. 
Wed. 

22 
23 
24 

15  53  19-71 

15  57  33-20 

16  I  47.48 

10.546 
10.579 
10.611 

20  16     1.2 
20  28  30.8 
20  40  37.7 

-31.70 
30.76 
29.80 

13  35.88 
13  18.94 

13      1.22 

0.689 
0.722 
0.754 

16    6  55.59 
16  10  52.14 
16  14  48.70 

Thur. 
Frid. 
Sat 

25 
26 

27 

16    6    2.51 
16  10  18.28 
i6  14  34.78 

10.642 
10.672 
10.702 

20  52  21.4 

21  3  41.7 
21  14  38.2 

-28.83 

27.85 
26.85 

12   42.75 
12    23.53 
12      3.60 

• 
0.785 
0.815 
0.845 

16  18  45.26 
16  22  41.82 
16  26  38.37 

SUN. 

Mon. 

Tues. 

28 
29 
30 

16  18  51.97 
16  23     9.84 
16  27  28.36 

10.730 
10.758 
10.785 

21  25  10.5 
21  35  18.4 
21  45     1.6 

-25.84 
24.81 
23.77 

II    42.96 
II    21.65 
10   59.69 

0.874 
0.902 
0.928 

16  30  34.93 
16  34  31.49 
16  38  28.05 

Wed. 

31 

16  31  47.51 

10.811 

S.21  54  19.8 

-22.73 

10    37.09 

0.953 

16  42  24.60 

Now— T 

he  861 
besig 
incre 

midiameter  for  meai 
n  —  prefixed  to  the 
asing. 

a  noon  may 
hourly  chas 

be  assnmed  the  tame 
ge  of  declination  ind 

>  as  that  for 
licates  that  a 

apparent  noon, 
louth  decUnatic 

tnaare 

Diff.  for  X  Hour, 
+  9'.8565. 
(Table  in.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


I 


Q 


THE  SUN'S 


TRUE  LONGITUDE. 


DHL  lor 
I  Hour. 


LATITUDE. 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


XMflLier 
I  Hour. 


IffeaaTime 

of 

Sidereal  Noon 


lO 
II 
12 

13 
H 
15 

i6 
i8 
19 

20 
21 

22 
23 

24 

25 
26 
27 

28 
29 

30 
31 


305 

306 

307 

308 

309 
310 

311 
312 

313 

314 
315 

316 

317 

318 

319 

320 
321 
322 

323 
324 
325 

326 
327 

328 

329 
330 
331 

332 

333 
334 

335 


219  21  44.4 

220  21  51.6 

221  22  0.5 

222  22  10.9 

223  22  22.8 

224  22  36.2 

225  22  51.2 

226  23  7.8 

227  23  26.1 

228  23  46.0 

229  24  7.7 

230  24  31.1 

231  24  56.4 

232  25  23.4 

233  25  52.2 

234  26  23.0 

235  26  55.6 

236  27  30.0 

237  28  6.1 

238  28  44.0 

239  29  23.5 

240  30  4.6 

241  30  47.2 

242  31  31.2 

243  32  16.6 

244  33  3-1 

245  33  50-8 

246  34  39-6 

247  35  29.4 

248  36  20.1 

249  37  1 1.6 


20  49.0 

20  56.0 

21  4.8 

21  15.1 

21  26.8 

21  40.1 

21  54-9 
.22  1 1.4 

22  29.5 

22  49.3 

23  10.8 
23  34- 1 

23  59-2 

24  26.1 

24  54-7 


25 
25 
26 


25-4 
57.8 
32.0 


27  8.0 

27.45-7 

28  25.0 

29  6.0 

29  48.4 

30  32.2 

31 
32 
32 

33 
34 
35 


17.4 

3.8 

51-3 

39.9 
29.6 
20.1 


36  1 1.4 


50-27 
50-34 
50.40 

50.47 
50.53 
50.60 

50.66 

50.73 
50.80 

50.87 
50.94 
51.01 

51.09 
51.16 
51.24 

51-32 
51.40 

51.47 

51.54 
51.61 
5Z.68 

51.74 
51.80 
51.86 

51.91 
51.96 
52.01 

52.05 
52.09 

52.13 
152.16 


+  0.16 
0.30 
0.42 

+  0.53 
0.62 
0.68 

+  0.71 
0.71 
0.69 

+  0.63 

0.55 
0.44 

+  0.33 

0.20 

+  0.06 

—  0.06 
0.18 
0.28 

—  0.36 
0.41 
0.45 

—  0.44 
0.40 
0-33 

—  0.24 
0.13 

—  O.OI 

+  O.X2 
0.26 
0.38 

+  0.50 


9.9964509 

9-9963377 
9.9962256 

9.9961 146 
9.9960051 
9.9958971 

9.9957908 
9.9956863 
9.9955836 

9.9954828 
9.9953840 
9.9952870 

9.9951919 
9.9950987 
9.9950073 

9.9949174 
9.9948292 
9.9947425 

9.9946572 

9.9945731 
9.9944902 

9.9944084 
9.9943278 
9.9942483 

9.9941700 
9.9940927 
9.9940168 

9.9939422 
9.9938690 
9.9937973 

9.9937275 


-47.4 
47.0 

46.5 

-45.9 
45-3 
44.6 

-43.9 
43.2 
42.4 

— 4X.6 
40.8 
4ao 

-39.2 
38.5 
37.8 

-37.1 
36.4 
35.8 

-35.3 
34.8 
34-3 

-33.8 
33.4 
32.9 

-32.4 
3X.9 
31.4 

-30.8 
3a  2 
29.5 

-28.7 


li  m    a 

9  14  21.03 
9  10  25.12 
9    6  29.21 

9    2  33.30 

8  58  37.39 
8  54  41.+8 

8  50  4557 
8  46  49.66 

8  42  53-75 

8  38  57.84 

8  35  1-93 
8  31     6.02 

8  27  10.11 
8  23  14.20 
8  19  18.29 

8  15  22.38 
8  II  26.47 
8     7  30.56 

8  3  34.65 
7  59  38.74 
7  55  42.82 

7  51  46.91 
7  47  51.00 
7  43  55-09 

7  39  59-i8 
7  36  3.27 
7  32    7.36 

7  28  11.44 
7  24  15.53 
7  20  19.62 

7  16  23.71 


NoTB.— The  numbers  in  column  X  correapond  to  the  tme  equinox  of  the  date;  in  oolnmn  k*  lo  the  mean 
equinox  of  January  c^A 


DifL  for  I  Hoar, 
->9*.8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIMK 

1 

1 

THE  MOON'S 

SEUIDIAUBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE.  ; 

Mood. 

Midnight 

Noon. 

Diftfor 
I  Hoar. 

Midnight 

Did  for 
I  Hour. 

Meridian  of 
Greenwich. 

DIftfer 

zHoor. 

Noon. 

I 

a 

3 

m 

IS  507 
15  38.2 

15  26.7 

15  44-4 
15    32.3 
15  21-5 

*          m 

58    a.5 
57  166 
56  34-5 

• 

1.84 
1.65 

>          m 

57  39-2 
56  550 
56  15.3 

• 

-X.9X 
X.75 
1-55 

h       m 

6  9.4 

657.6 

7  42.5 

2.09 

X.93 
X.82 

d 

6-5 
7-5 
8.5 

4 

1 

15  16.6 

15  7.9 

15    0-7 

15    I2.I 

15     4-1 
14  57-5 

55  57.4 
55  25-5 
54  58.8 

-1.44 
X.22 

X.OX 

55  40-8 
55  11-5 
54  47-3 

-1-33 
x.xx 
0.9X 

8  25.5 

9  7.5 
9  49.8 

X.76 

1.75 
X.78 

9-5 
10.5 

11-5 

7 
8 

9 

14  54-7 
14  50.1 
14  46.7 

14  5a.3 
14  48.2 

14  455 

54  370 
54  19-9 
54    7.5 

-o.8x 
0.62 
0.42 

54  27.9 
54  13.1 
54    31 

-0.71 

a52 
a32 

10  33.3 

11  18.4 

12  5.6 

X.84 
1.92 
2.01 

12.5 

135 
14.5 

lO 

II 

12 

14  44-6 

14  44-0 
14  45.0 

14  44-1 
14  44-3 
14  46.2 

53  59-9 

53  57-6 

54  i-a 

-0.2X 

+0.03 

0.29 

53  58.0 

53  58.6 

54  5-6 

-0.X0 

+O.X5 

0-44 

12  54.5 

13  44.7 

14  35.1 

2.07 
2.X0 
2.09 

155 
16.5 

17-5 

13 
H 
15 

14  47-9 

14  52.8 

15  0.1 

14  501 

14  56.2 

15  4.6 

54  "-7 
54  299 
54  56.5 

+0.59 
0.93 
X.29 

54  19-8 

54  42.a 

55  132 

+0.76 
x.xx 
X.48 

15  24-9 

16  13.2 

17  0.0 

2.05 
X.98 
1.92 

18.5 

195 
20.5 

i6 

17 
i8 

15    9-7 
15  ai-7 
15  35-7 

15  15.4 
IS  28.5 
15  43-3 

55  32.0 

56  15.9 

57  7-4 

-I-X.66 
a.oo 
a.27 

55  52.9 

56  40.8 

57  35-2 

+1.83 

2.X5 

2.36 

17  45.5 

18  30.4 

19  15.6 

X.88 
X.87 
X.9X 

21.5 
22.5 

23.5 

19 

20 
21 

15  51-1 

16  7.0 
16  22.0 

15  59-1 

16  14.7 
16  28.6 

58  4-0 

59  2.3 
59  57.4 

4-2.42 

2.39 
2.X4 

58  33-2 

59  30.6 

60  21.9 

+2.43 
2.30 
1.92 

20    2.5 

20  52.4 

21  46.6 

2.0X 
2.16 
2.36 

24-5 
25-5 
26.5 

22 

a3 

«4 

16  34-5 
16  43.0 
16  46.4 

16  39.4 
16  45.4 

16    46.0 

60  43.4 

61  14.7 
61  27.1 

+X.64 

0.93 

+0.09 

61     1.2 
61  23.5 
61  25.6 

+X.30 
+0.52 
-0.34 

22  45.8 

23  49.8 
6 

2.58 
2.74 

275 
28.5 

0.1 

as 

26 
27 

16  44.2 
16  36.7 
16  25.0 

16    41.0 
16     31.3 
16     I8.I 

61  18.9 
60  51.3 
60    8.6 

-0.76 
X.49 
2.02 

61     7.3 
60  31.6 
59  43.2 

-X.X5 
X.78 

2.X9 

0  56.5 

2  2.5 

3  4-6 

2.79 
2.69 
2.48 

I.I 
2.1 
3-1 

28 
29 

30 

16  10.7 
15  55-4 
15  40-a 

i6     3.1 
15  47.7 
15  33-1 

59  16.1 
58  19.6 
57  24.0 

-2.30 
2.36 
2.24 

58  48.0 
57  51-5 
56  57-7 

-a.35 

2.32 

2.13 

4  52.8 

5  39.9 

2.25 
2.04 
X.89 

4.1 

51 
6.1 

31 

15  26.3 

15  20.0 

56  32.8 

-3.00 

56    9.6 

-X.86 

6  24.0 

X.80 

7.1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


How. 


WRht 
Ascension. 


Dlff.for 
X  Minate. 


Declinadoa 


Diff.  for 
z  Minute. 


Hour. 


Right 
Ascension. 


Diff.  for 
X  Minate, 


Declination. 


DULfor 


O 

I 
2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 
23 


O 

I 
2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 
15 
i6 

17 
i8 

19 

20 
21 
22 
«3 
24 


MONDAY  I. 


WEDNESDAY  3. 


h 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
2Z 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


m        • 

• 

0*9 

m 

h 

40  58.10 
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19    8  17.63 

9.62x6 

23  38  30.4 

7.467 

18 

21     4  22.58 

2.  2X91 

15  15  58.5 

12.7X8 

19 

19  10  54.69 

2.6x37 

23  30  57.7 

7.6a3 

19 

21     6  35.50 

9.2XX5 

15    3  13-5 

X2.782 

20 

19  13  31.27 

2.6056 

23  23  15.7 

7-777 

20 

21     8  47.96 

9.2040 

14  50  24.7 

X9.84S 

21 

19  16    7.36 

a.  5974 

23  15  24.5 

7.939 

21 

21   10  59.98 

3.X966 

14  37  32.3 

ia.908 

22 

19  18  42.96 

2.5892 

23     7  24.2 

8.079 

22 

21   13  11.55 

a.x892 

14  24  36.3 

tt.90> 

23 
«4 

19  21  z8.o6 

2.5809 

22  59  15.0 

8.228 

23     21  15  22.68 

2.x8x9 

14  "  36.9 

18.0I8 

X9  23  52.67 

•.5786 

S.22   50   56.9 

8.374 

24     21  17  33.38 

a. 1747 

S.13  58  34.2 

I3.0W_ 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diftfdr 

Declination. 

Diftfor 

Honr. 

Right 

DIff.for 

DfidinatioiL 

Diflt.  for 

Ascenaion. 

z  Minnte. 

X  Minnte. 

Aacenaion. 

X  Minnte. 

A'O^llMaUUUa 

X  Minute. 

M 

[ONDA 

Y  29. 

WEDNESDAY,  DECEMBER  i. 

h    m       • 

• 

•        t         m 

m 

h    m       a            8                 •       '       *             • 

O 

I 

21  17  33.38 

21    19  43.65 

8.1747 

S.I3    58    34.2 

13  45  28.2 

xS-073 
13.187 

0 

22   55   12.86        1.9877    S.    2   54      6.2        14.X47 

2 

21    21    53.49 

a.z6Q5 

13  32  19.0 

13.178 

3 

21    24      2.91 

a.z536 

13  19     6.8 

IS.389 

4 

21    26    11.92 

2.1467 

13     5  51.5 

13.878 

5 

21    28   20.51 

8.1398 

12  52  33.4 

13.335 

6 

21    30   28.70 

S.Z33Z 

12  39  12.5 

XS-S7X 

7 

21    32   36.48 

8.Z864 

12  25  48.9 

13.4x5 

8 

21  34  43.87 

8.IZ98 

12  12  22.7 

13.438 

• 

9 

21   36   50.86 

a.xz33 

"  58  53.9 

13.500 

lO 

21   38   57.47 

t.zo69 

II  45  22.7 

I3.5<» 

II 

21   41      3.69 

8.ZOO6 

II  31  49.1 

XS.5» 

12 

21  43     9.54 

S.0943 

II  18  13.2 

13.616 

13 

21   45   15.01 

8.088a 

"     4  35.2 

1S.6SS 

14 

21   47   20.12 

8.0888 

10  50  55.0 

13.687 

15 

21  49  24.87 

8.0768 

10  37  12.8 

13.7x9 

i6 

21    51    29.26 

8.0703 

10  23  28.7 

X3.75X 

17 

21  53  33.30 

8.0644 

10     9  42.7 

xs.78a 

PHASES  OF  THE  MOON. 

i8 

21  55  36.99 

8.0587 

9  55  54.9 

13.81Z 

19 

20 

21  57  40.34 
21  59  43.35 

a.  0530 

9  42     5-4 
9  28  14.3 

zs.8a8 

8.0474 

XS.865 

21 
22 

22     I  46.03 

22      3   48.39 

8.0480 
8.P367 

9  14  21.6 
9    0  27.5 

13.890 

13.9X4 

T> 

d     h     m 
First  Qaarter     .    .     .     Nov.     i     2  36.9 

23 

22      5   50.43 

8.03x4 

S.  8  46  31.9       13.938 

0 

Full  Moon 8  21  50.0 

Tl 

JESDA^ 

ir  30. 

C 

• 
3 

Last  Qaarter 
New  Moon 

t-i     * 

»       <9.rk       1 

•             •             •             •             •             1/             «.             «w          11 

««     9.x      TO-*T         1 

o 

22      7  52.16 

8.0868 

S.  8  32  35.0 

13.959 

*.*"»       *»*Vr»^*»             .              .             V              '-              w             >            -w^       or—        ^-ym  m 

First  Quarter    •     •     •     .     .    ^0  x<  ia  < 

I 

22      9    53.58 

3.08ZI 

8  18  36.8 

13.979 

A  **^fc  ^^  «.^&  k<«^A       •       •       •       •       •      jr^    *j       ^  J 

2 

22    II    54.69 
22   13    55.50 

8.0x60 

8     4  37.5 
7  50  37.0 

X3.998 

14.017 

_^___ 

3 

8.0ZZZ 

4 

22    15    56.02 

8.0063 

7  36  35-5 

X4.033 

d     h 

5 

22    17   56.25 

8.00x5 

7  22  33.0 

14.049 

<C 

Apogee Nov.     10  21.4 

6 

22    19   56.20 

1.9968 

7    8  29.6 

24.064 

c 

Perigee ^4    2*4 

7 

22   21    55.87 

x.99a3 

6  54  25.3 

X4.078 

8 

22   23    55.27 

Z.9878 

6  40  20.3 

X4.089 

9 

22   25    54.40 

Z.9833 

6  26  14.6 

14.  201 

10 

22   27   53.26 

X.9789 

6  12    8.2 

i4«iia 

II 

22   29   51.87 

X.9747 

5  58     1.2 

14.  ni 

12 

22   31    50.23 

X.9707 

5  43  53.7 

X4.za8 

13 

22  33  48.35 

Z.9666 

5  29  45.8 

14.135 

14 

22  35  46.22 

X.9626 

5  15  37.5 

X4.X4S 

15 

22  37  43.86 

Z.9587 

5     I  28.8 

14.X47 

i6 

22   39   41.26 

1.9548 

4  47  19.9 

14.X30 

17 

22   41    38.44 

Z.95X8 

4  33  10.8 

14.153 

i8 

22  43  35.41 

X.9477 

4  19     1.5 

X4.X55 

19 

22   45   32.16 

I.944X 

4    4  52.2 

14.156 

20 

22   47   28.70 

1.9406 

3  50  42.8 

14.156 

21 

22   49   25.03 

1.9378 

3  36  33.5 

14- 155 

22 

22   51    21.16 

X.9339 

3  22  24.2 

X4'SS3 

23 

22  53  17.10 

1.9308 

3     8  15.1 

X4.X50 

24 

22    55    12.86 

1.9877 

S.  2  54    6.2 

X4.X47 

II 

»3 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  L. 

p.  L. 

P.  L. 

P.L. 

Nome  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IX^' 

of 

l» 

of  Object 

Di£F. 

Diff. 

Diff. 

Diff. 

e         «        » 

•        »        m 

0                  m 

0         t         m 

X 

Sun 

W. 

88  38  22 

a838 

90    12      I 

8853 

91  45  20 

8869 

93  x8  18 

2884 

Saturn 

W. 

67  27  22 

assx 

69      7   24 

8566 

70  47     6 

8580 

72  26  29 

8594 

Antares 

w. 

,  59  49  41 

8487 

61    31    13 

8502 

63  12  25 

85x5 

64  53  17 

8530 

a  Pegasi 

E, 

47     3  24 

0803 

45  29     0 

a837 

43  55  20 

8873 

42  22  26 

8910 

a  Arietis 

E. 

88     9  48 

•Soa 

86  28  38 

85x7 

84  47  48 

8531 

83     7  18 

8546 

2 

Sun 

W. 

100  58  16 

2961 

102  29  x8 

•975 

104     0     2 

•990 

X05  30  27 

3004 

Saturn 

W. 

80  38  38 

8663 

82  16     8 

«675 

83  53  21 

.  8689 

85  30  16 

S70Z 

Antares 

W. 

73  12  42 

8599 

74  51  38 

8613 

76  30  15 

8626 

78     8  35 

86» 

a  Arietip 

E. 

74  49  48 

a6i7 

73  II  16 

8630 

71  33     2 

8644 

69  55     7 

8^57 

Aldebaran 

E. 

107     7  26 

S663 

105  29  57 

8676 

103  52  45 

86S9 

X02  15  50 

«70X 

3 

Sun 

W. 

112  58  13 

3073 

114  26  56 

3086 

"5  55  23 

3099 

117  23  34 

31XI 

Saturn 

W. 

93  30  36 

2764 

95     5  51 

a77« 

96  40  50 

8788 

98  15  34 

8799 

Antares 

W. 

86  15  56 

8701 

87  52  35 

2713 

89  28  58 

8724 

91     5     6 

•735 

a  Aquila 

W. 

41  46  41 

4319 

42  53  16 

4*34 

44     I  10 

4158 

45  10  x6 

4090 

a  Arietis 

E. 

61  49  56 

«7a2 

60  13  45 

8735 

58  37  51 

8747 

57     2  13 

8758 

Aldebaran 

E. 

94  15  14 

8760 

92  39  54 

977* 

91     4  49 

•783 

89  29  59 

8794 

4 

Sun 

W. 

124  40  43 

S173 

126     7  25 

3184 

127  33  53 

3195 

X29     0     8 

3807 

Saturn 

W. 

106     5  33 

8855 

107  38  50 

8865 

109  II  54 

8875 

no  44  45 

8885 

Antares 

W. 

99     2  10 

9788 

100  36  53 

8798 

X02    II    24 

a8o8 

103  45  42 

8817 

a  Aquilae 

W. 

51  10     7 

3847 

52  24  21 

3812 

53  39  II 

3781 

54  54  33 

37S3 

a  Arietis 

E. 

49     7  56 

t8z8 

47  33  51 

8828 

46     0     0 

8840 

44  26  24 

885X 

Aldebaran 

E. 

81  39  25 

0848 

86     6    0 

a859 

78  32  49 

8869 

76  59  51 

8880 

5 

a  Aqnilae 

W. 

61  17  43 

S6S3 

62  35  20 

3<b9 

63  53  12 

3687 

65  II  17 

36x6 

Fomalhaut 

W. 

36  52  58 

41  xo 

38     2  50 

4<Q3 

39  13  57 

3966 

40  26  10 

39*7 

a  Arietis 

E. 

36  42     3 

•909 

35     9  56 

8921 

33  38     4 

•933 

32     6  27 

8946 

Aldebaran 

E. 

69  18  14 

■939 

67  46  32 

8939 

66  15     3 

8949 

64  43  46 

8959 

Pollux 

E. 

III  22  42 

a887 

109  50     7 

8895 

108  17  42 

X06  45  26 

8910 

6 

a  Aquilae 

W. 

71  44  XI 

3580 

73     3     7 

3576 

74  22     7 

3574 

75  41  10 

3571 

Fomalhaut 

W. 

46  40  19 

3695 

47  57  " 

3665 

49  14  35 

3639 

50  32  27 

3614 

Aldebaran 

E. 

57  10  24 

3007 

55  40  20 

3017 

54  10  28 

52  40  48 

3t^ 

PoUux 

E. 

99     6  27 

8946 

97  35     6 

8958 

96     3  53 

8958 

94  32  48 

8965 

7 

a  AquilsB 

W. 

82  16  49 

3571 

83  35  55 

3578 

84  55     0 

3575 

86  X4     2 

3577 

Fomalhaut 

W. 

57     7  28 

3538 

58  27  21 

3516 

59  47  27 

3506 

61     7  45 

3496 

a  Pegasi 

W. 

34  31     4 

3492 

35  51  37 

3461 

37  12  45 

3434 

38  34  23 

3410 

Aldebaran 

E. 

45  15  45 

3092 

43  47  26 

3105 

42  19  22 

3x18 

40  51  34 

3x3a 

Pollux 

E, 

86  59  19 

399s 

85  29     0 

3000 

83  58  47 

3005 

S3  28  41 

30XI 

8 

a  Aquilae 

W. 

92  48  10 

360a 

94     6  42 

3608 

95  25     8 

3615 

96  43  26 

3683 

Fomalhaut 

W. 

67  51  36 

346a 

69  12  43 

3457 

70  33  55 

3454 

71  55  II 

3450 

a  Pegasi 

W. 

45  28  20 

33a8 

46  51  59 

3318 

48  15  50 

3308 

49  39  52 

3300 

Pollux 

E. 

74  59  50 

3037 

73  30  23 

3041 

72     I     I 

S046 

70  31  45 

3051 

ReguluB 

E. 

III  54  23 

SoiS 

no  24  32 

3028 

108  54  46 

3086 

107  25     5 

3030 

9 

a  Aquilae 

W. 

103  12  39 

3671 

X04  29  57 

3688 

105  47     3 

3694 

107     3  56 

3709 

Fomalhaut 

W. 

78  42  13 

3442 

80     3  42 

544a 

81  25  II 

344a 

82  46  40 

3443 

a  Pegasi 

W. 

56  42  XI 

Sa70 

58     6  58 

3865 

59  31  50 

386a 

60  56  46 

3«9 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

k 

1 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XW^ 

of 

XVIIIH. 

of 

XXIh. 

of 

? 

of  Object. 

Diff. 

DifiE. 

DifL 

DiflE. 

•     '.     " 

•        »         m 

•         f         m 

•.     '      * 

X 

Sun 

W. 

94  50  57 

agoo 

96    23     16 

8916 

97  55  15 

893X 

99 '26  55 

8946 

Saturn 

W. 

74     5  32 

960S 

75  44  16 

8631 

77  22  42 

8635 

79    0  49 

8649 

Antares 

w. 

66  33  49 

aS44 

68  14     I 

8538 

69  53  54 

8578 

71  33  28 

8586 

a  Pegasi 

E. 

40  50  20 

8951 

39  19     6 

8995 

37  48  48 

3<H3 

36  19  29 

3096 

aArietis 

E. 

81  27     9 

3361 

79  47  20 

8574 

78     7  50 

8588 

76  28  39 

8603 

2 

Sun 

W. 

107    0  35 

3018 

108  30  25 

W8 

109  59  58 

30<6 

XII  29  X4 

3060 

Saturn 

W. 

87     6  54 

8715 

88  43  14 

8787 

90  19  18 

8740 

91  55     5 

8758 

Antares 

W. 

79  46  37 

8652 

81  24  22 

8664 

83     X  50 

8677 

84  39     I 

8689 

a  Arietis 

E. 

68  17  30 

a67i 

66  40  II 

86B4 

65     3     9 

8696 

63  26  24 

8709 

Aldebaran 

E. 

100  39  II 

a7x3 

99     2  48 

8785 

97  26  41 

8737 

95  50  50 

^48 

3 

Sun 

W. 

118  51  30 

Sia4 

120  19  10 

3136 

Z2I   46   36 

3148 

123  13  47 

316Z 

Saturn 

W. 

99  50     3 

1811 

loi  24  17 

t82X 

102    58    17 

8833 

X04  32     2 

8844 

Antares 

W. 

92  41     0 

8746 

94  16  39 

8757 

95  52    3 

8768 

97  27  13 

8778 

a  Aquilas 

W. 

46  20  27 

4030 

47  31  37 

3976 

48  43  40 

3987 

49  56  32 

3885 

a  Arietis 

E. 

55  26  50 

8770 

53  51  43 

9788 

52  x6  52 

8794 

50  42  16 

8806 

Aldebaran 

E. 

87  55  23 

a8o5 

86  21     2 

8817 

84  46  56 

8888 

83  13     4 

8838 

4 

Sun 

W. 

130  26     9 

3sx8 

131  51  57 

3889 

133  X7  32 

3840 

134  42  54 

385X 

Saturn 

W. 

112  17  23 

a895 

113  49  48 

8905 

115  22     I 

89x5 

X16  54     I 

8984 

Antares 

W. 

105  19  48 

•887 

106  53  41 

8835 

108  27  23 

•841 

XIO    0  54 

8853 

a  Aquilae 

W. 

56  10  24 

37a8 

57  26  41 

3707' 

58  43  21 

3686 

60    0  23 

3669 

o  Arietis 

E. 

42  53     2 

8868 

41  19  55 

8874 

39  47     3 

8885 

38  14  25 

8898 

Aldebaran 

E. 

75  27     6 

8890 

73  54  34 

8900 

72  22  15 

2939 

70  50     8 

8980 

5 

a  Aqiiilae 

W. 

66  29  34 

3607 

67  48     X 

3598 

69     6  37 

359X 

70  25  21 

3586 

Fomalhaut 

W. 

41  39  23 

S855 

42  53  29 

3807 

44     8  24 

3765 

45  24     2 

3788 

a  Arietis 

E. 

30  35     7 

8960 

29     4    4 

8973 

27  33  18 

8989 

26     2  52 

S006 

Aldebaran 

E. 

63  12  42 

8968 

61  41  49 

8978 

60  XI     9 

8987 

58  40  40 

•997 

Pollux 

E. 

105  13  20 

«I7 

103  41  23 

■985 

X02     9  36 

8931 

100  37  57 

8939 

6 

a  Aquila 

W. 

77    0  16 

3570 

78  X9  23 

3568 

79  38  32 

3568 

80  57  41 

3569 

Fomalhaut 

w. 

51  50  46 

3393 

53     9  28 

3575 

54  28  30 

3557 

55  47  51 

3543 

Aldebaran 

E. 

51    II    21 

9047 

49  42     7 

3058 

48  13     6 

3069 

46  44  i8 

3081 

Pollux 

E. 

93     X  51 

8971 

91  3X     2 

■977 

90      0   20 

8983 

88  29  46 

■989 

7 

a  Aquilse 

W. 

87  33     X 

3581 

88  5X  56 

3586 

90  xo  46 

3590 

91  29  31 

3596 

Fomalhaut 

W. 

62  28  X4 

3487 

63  48  53 

S480 

65     9  40 

3478 

66  30  35 

3467 

a  Pegasi 

W. 

39  56  28 

3389 

41  18  57 

3S7X 

42  41  47 

3355 

44     4  55 

3340 

Aldebaran 

E. 

39  24     2 

3146 

37  56  48 

316Z 

36  29  52 

3178 

35     3  16 

3x97 

Pollux 

E. 

80  58  42 

30Z6 

79  28  49 

3088 

77  59     3 

9086 

76  29  23 

9038 

8 

a  Aquilae 

W. 

98     I  36 

3631 

99  19  37 

Stt*o 

100  37  28 

3649 

xoi  55    9 

3660 

Fomalhaut 

W. 

73  16  31 

3448 

74  37  53 

8446 

75  59  18 

3444 

77  20  45 

3443  . 

a  Pegasi 

W. 

51     4     4 

3898 

52  28  25 

3885 

53  52  54 

3880 

55  17  29 

3274  1 

Pollux 

E. 

69     2  35 

3055 

67  33  30 

3060 

66     4  31 

3064 

64  35  37 

3069 

Regulus 

E. 

105  55  29 

3034 

X04  25  58 

3037 

X02  56  31 

9041 

lox  27    9 

3045  j 

9 

a  Aquilae 

W. 

X08  20  34 

3783 

109  36  57 

3737 

xio  53     5 

3753 

X12     8  56 

1 
3771, 

Fomalhaut 

W. 

84     8     8 

3443 

85  29  36 

3445 

86  51     2 

3446 

88  12  26 

3447 

a  Pegasi 

W. 

62  21  45 

3856 

63  46  48 

3854 

65  "  53 

S893 

6637     X 

Sa«j 
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GREENWICH  MEAN  TIME. 

II 

LUNAR  DISTANCES. 

• 

ll 

P.L. 

P.L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object 

Diff. 

DiflE. 

Diff. 

DUE. 

•             f             H 

0            r            n 

0                t               M 

•        $        m 

9 

Pollux 

E. 

63     6  49 

3073 

61  38     6 

3077 

60     9  28 

308X 

58  40  55 

3084 

Regulus 

E. 

99  57  52 

3<h8 

98  28  39 

S05X 

96  59  29 

3055 

95  30  24 

3057 

lO 

Fomalhaut 

W. 

89  33  49 

3450 

90  55     9 

345a 

92  16  27 

3455 

93  37  41 

S45« 

a  Pegasi 

W. 

68     2  12 

3247 

69  27  25 

3a47 

70  52  39 

•    3245 

72  17  55 

3*43  1 

a  Arietis 

W. 

24  30  12 

3156 

25  57  14 

3149 

27  24  24 

3x43 

28  51  42 

3x37 

Pollux 

E. 

51  19  20 

3104 

49  51   15 

3108 

48  23   15 

3XX2 

46  55  20 

3x15 

Regulus 

E. 

88     546 

3069 

86  36  59 

307a 

85     8  15 

3073 

83  39  33 

3075 

II 

Fomalhaut 

W. 

100  22  55 

3478 

loi  43  44 

348a 

103     4  28 

34?8 

104  25     6 

$494  1 

a  Pegasi 

W. 

79  24  37 

Sa38 

80  50     I 

3a37 

82  15  26 

3236 

83  40  52 

3233 

a  Arietis 

W. 

36     9  30 

3iai 

37  37  14 

3xx8 

39     5     2 

3"5 

40  32  53 

3x14 

Pollux 

E. 

39  36  55 

3136 

38     9  29 

3141 

36  42     9 

3145 

35  14  54 

3X5X 

Regulus 

E. 

76  16  30 

3081 

74  47  57 

308a 

73  19  25 

3082 

71  50  53 

3082 

Jupiter 

E. 

no   31    II 

3x64 

109     4  19 

3165 

107  37  28 

3165 

106  10  37 

3x64' 

12 

a  Pegasi 

W. 

90  48  22 

3330 

92  13  56 

3aa9 

93  39  31 

3237 

95     5     8 

Saa6 

a  Arietis 

W. 

47  52  49 

Sioi 

49  20  58 

3098 

50  49  10 

3095 

52  17  26 

3092 

Regulus 

E. 

64  28  II 

3079 

62  59  36 

3078 

61  30  59 

3076 

60     2  20 

3074 

Jupiter 

E. 

98  56     9 

3159 

97  29  II 

3158 

96     2  II 

3156 

94  35     9 

3x53 

Spica 

E. 

118  31  13 

3079 

117     2  38 

3078 

115  34     I 

3076 

114     5  22 

3073 

13 

a  Pegasi 

W. 

102  13  37 

3218 

103  39  25 

3216 

105     5  15 

3214 

106  31     7 

3213 

a  Arietis 

W. 

59  39  45 

3073 

61     8  27 

3069 

62  37  15 

3065 

64     6     8 

3«>59 

Aldebaran 

W. 

28  22  45 

331a 

29  46  43 

3285 

31   II   12 

3a6i 

32  36     9 

3239 

Regulus 

E. 

52  38  27 

3061 

51     9  30 

3058 

49  40  29 

3054 

48  II  23 

3050 

Jupiter 

E. 

87  19  n 

3138 

85  51  48 

3134 

84  24  20 

3130 

82  56  47 

3X26 

Spica 

E. 

106  41  19 

3058 

105    12    18 

3055 

103  43  13 

3050 

102  14     2 

3046 

Venus 

E. 

112  56     2 

3571 

III    36   56 

3566 

no  17  45 

3561 

108  58  28 

3555 

14 

a  Arietis 

W. 

71  32  16 

3029 

73     I  53 

3022 

74  31  38 

3015 

76     I  32 

30071 

Aldebaran 

W. 

39  46  39 

3153 

41  13  44 

3x38 

42  41     8 

3ia4 

44     8  49 

3lto 

Regulus 

E. 

40  44  31 

3026 

39  14  50 

3029 

37  45     I 

3014 

36  15     5 

3008 

Jupiter 

E. 

75  37  34 

3099 

74     9  23 

309a 

72  41     4 

3085 

71   12  36 

3078 

Spica 

E. 

94  46  35 

3018 

93  16  44 

3011 

91  46  45 

3004 

90  16  37 

2996] 

Venus 

E. 

102  20  23 

3582 

loi     0  23 

3515 

99  40  15 

3506 

98  19  58 

34971 

1 

Sun 

E. 

124  44  26 

34x5 

123  22  27 

3407 

122     0  18 

3399 

120  38     0 

339« 

15 

a  Arietis 

W. 

83  33  36 

•964 

85     4  34 

8954 

86  35  45 

2943 

88     7     9 

«933 

Aldebaran 

W. 

51  31  25 

304a 

53     0  46 

3029 

54  30  23 

3015 

56     0  17 

3001 

Jupiter 

E. 

63  47  58 

3037 

62  18  31 

3028 

60  48  53 

30x8 

59  19     3 

3009 

Spica 

E. 

82  43  27 

a954 

81   12  16 

a944 

79  40  53 

a934 

78     9  17 

2924' 

Venus 

E. 

91  36     I 

3450 

90  14  41 

3438 

88  53     8 

3428 

87  31  23 

34x5: 

Sun 

E. 

"3  43  55 

334X 

112  20  31 

3330 

no  56  54 

3319 

109  33     4 

33C7' 

i6 

a  Arietis 

W. 

95  47  37 

a875 

97  20  28 

2862 

98  53  36 

a849 

xoo  27     0 

28J5 

Aldebaran 

W. 

63  34     7 

a93i 

65     5  47 

2916 

66  37  45 

8901 

68  10     2 

»887l 

Pollux 

W. 

21  32  32 

3030 

23     2     8 

2997 

24  32  24 

2968 

26     3  17 

2940  j 

Jupiter 

E. 

51  46  45 

a956 

50  15  37 

2944 

48  44  14 

8933 

47  12  37 

9920 

Spica 

E. 

70  27  48 

a866 

68  54  45 

2852 

67  21  25 

3840 

65  47  49 

a8i6| 

Venus 

E. 

80  39     7 

3351 

79  15  55 

3337 

77  52  26 

3323 

76  28  41 

S3»7 

Sun 

E. 

102  30  20 

3a4a 

loi     5    0 

Sa28 

99  39  24 

32x4 

98  13  31 

5198 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.  L. 

P.  L. 

P.I* 

P.L. 

og 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIb. 

of 

r 

of  Object. 

DifE. 

DifiE. 

DiflEL 

Diff. 

O             P             It 

e        »        w 

•          *          n 

O            f            1* 

9 

Pollux 

E. 

57  12  26 

3089 

55  44     3 

3093 

54  15  44 

3096 

52  47  30 

3100 

Regulas 

E. 

94     I  22 

3060 

92  32  23 

3063 

91     3  28 

3065 

89  34  36 

3067 

lO 

Fomalhaut 

W. 

94  58  52 

346a 

96  19  59 

3465 

97  41     2 

3469 

99     2     I 

3473 

a  Pegasi 

W. 

73  43  13 

3342 

75     8  32 

324X 

76  33  53 

3241 

77  59  14 

3239 

a  Arietis 

W. 

30  19     7 

3133 

31  46  37 

3129 

33  14  " 

3126 

34  41  49 

3x24 

Pollux 

E. 

45  27  29 

3119 

43  59  43 

3X24 

42  32     2 

3x28 

41     4  26 

3x33 

Regulus 

E. 

82  10  53 

3077 

80  42  15 

3078 

79  13  39 

3079 

77  45     4 

3080 

II 

Fomalhaut 

W. 

105  45  37 

3499 

107     6     2 

3506 

108  26  20 

35x3 

109  46  30 

3519 

a  Pegasi 

W. 

85     6  20 

3235 

86  31  48 

3233 

87  57  18 

3233 

89  22  49 

323X 

a  Arietis 

W. 

42     0  46 

SI" 

43  28  42 

3109 

44  56  41 

3x06 

46  24  43 

3x03 

Pollux 

E. 

33  47  46 

3156 

32  20  44 

3x63 

30  53  51 

3171 

29  27     7 

3179 

Regulus 

E. 

70  22  22 

3082 

68  53  50 

3082 

67  25  18 

3081 

65  56  45 

3080 

Jupiter 

E. 

104  43  45 

31^ 

103  16  52 

3163 

loi  49  59 

3163 

100  23     5 

3x61 

12 

a  Pegasi 

W. 

96  30  46 

3aa5 

97  5^  26 

3223 

99  22     8 

3222 

100  47  51 

3220 

a  Arietis 

W. 

53  45  45 

3089 

55  14     8 

3085 

56  42  36 

3082 

58  II     8 

3078 

Regulus 

E. 

58  33  3Q 

307a 

57     4  55 

3070 

55  36     9 

3068 

54     7  20 

30O5 

Jupiter 

E. 

93     8     4 

3151 

91  40  56 

3x48 

90  13  45 

3143 

88  46  30 

3142 

Spica 

E. 

112  36  40 

3071 

"I     7  55 

3069 

109  39     7 

3065 

108  10  15 

3062 

13 

a  Pegasi 

W. 

107  57     I 

Saxo 

109  22  58 

3209 

no  48  57 

3207 

112  14  58 

3204 

a  Arietis 

W. 

65  35     8 

3054 

67     4  14 

3048 

68  33  27 

3042 

70     2  48 

3036 

Aldebaran 

W. 

34     I  32 

3220 

35  27  18 

3ao2 

36  53  25 

3185 

38  19  52 

3x68 

Regulus 

E. 

46  42  12 

3046 

45  12  56 

3041 

43  43  34 

3036 

42  14     6 

3030 

Jupiter 

E. 

81  29     9 

3121 

80     I  25 

31x6 

78  33  35 

31x0 

77     5  38 

3x05 

Spica 

E. 

100  44  46 

3040 

99  15  23 

3035 

97  45  54 

3030 

96  i6  18 

3024 

Venus 

E. 

107  39     5 

3550 

106  19  36 

3543 

104  59  59 

3536 

103  40  15 

3529 

H 

a  Arietis 

W. 

77  31  36 

2999 

79     I  50 

2991 

80  32  14 

2982 

82     2  49 

2973 

Aldebaran 

W. 

45  36  47 

3096 

47     5     2 

3082 

48  33  33 

3069 

50     2  21 

3056 

Regulus 

E. 

34  45     2 

3001 

33  14  51 

2994 

31  44  31 

2988 

30  14     3 

2981 

Jupiter 

E. 

69  44     0 

3070 

68  15  14 

S063 

66  46  19 

3055 

65  17  14 

3046 

Spica 

E. 

88  46  19 

2989 

87  15  52 

2980 

85  45  14 

2972 

84  14  26 

2963 

Venus 

E. 

96  59  31 

3489 

95  38  55 

3480 

94  18     8 

3470 

92  57  10 

3460 

Sun 

E. 

"9  15  33 

3381 

"7  52  55 

3372 

116  30     7 

3362 

"5     7    7 

333X 

15 

a  Arietis 

W. 

89  38  46 

2922 

91   10  37 

29XX 

92  42  42 

2899 

94  15     2 

2887 

Aldebaran 

W. 

57  30  28 

a988 

59     0  56 

2973 

60  31  42 

2960 

62     2  45 

2945 

Jupiter 

E. 

57  49     I 

2999 

56  18  47 

2989 

54  48  20 

2977 

53  17  39 

2967 

Spica 

E. 

76  37  28 

29x2 

75     5  25 

290X 

73  33     8 

2890 

72     0  36 

2877 

Venus 

E. 

86     9  24 

3404 

84  47  12 

339X 

83  24  45 

3379 

82     2     4 

3365 

Sun 

E. 

108     9     I 

3294 

106  44  43 

3282 

105  20  II 

3269 

103  55  23 

3256 

i6 

a  Arietis 

W. 

102    0  42 

2821 

103  34  42 

a8o8 

105     9     0 

2793 

106  43  37 

2779 

Aldebaran 

W. 

69  42  38 

2871 

71   15  34 

2855 

72  48  50 

2840 

74  22  26 

2824 

Pollux 

W. 

27  34  45^ 

2914 

29     6  46 

2889 

30  39  19 

2866 

32  12  22 

2842 

Jupiter 

E. 

45  40  44 

2909 

44     8  36 

2897 

42  36  13 

2885 

41     3  35 

2873 

Spica 

E. 

64  13  55 

28X2 

62  39  43 

2798 

61     5  13 

2784 

59  30  24 

2769 

Venus 

E. 

75     4  38 

3293 

73  40  18 

3277 

72  15  40 

3262 

70  50  44 

3243 

Sun 

E. 

96  47  20 

3183 

95  20  51 

3x68 

93  54     3 

3151 

92  26  55 

3x« 

198 


NOVEMBER,  1897. 


xvn. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCESu 

B 

ej 

U 
^ 

Name  and  Direction 
of  Object 

Noon. 

i 

P.L. 

of 
DifL 

Illh. 

P.L. 

of 

Diff. 

Vlh. 

P.L 

of 
D4ff. 

IXh. 

P.JL 
of 
Diff. 

•         r         « 

9        »        m 

m         »         m 

•         r         « 

17 

Aldebaran 

PoUux 

Jupiter 

Spica 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

75  56  23 
33  45  55 
39  30  41 
57  55  15 
69  25  28 
90  59  28 

fl8o8 
aSai 
3861 
«754 
3399 
31  z8 

77  30  41 
35  19  56 
37  57  32 
56  19  47 
67  59  53 
89  31  40 

«79x 
2799 
2849 
2738 
32x3 
310X 

79     5  21 
36  54  25 
36  24     8 
54  43  58 
66  33  58 
88     3  32 

1775 
■779 
2838 
2723 
3X94 
3083 

80   40   22 
38    29    21 

34  50  29 
53     7  49 
65     7  42 
86  35     2 

^757 
2758 
2826 
2707 
3x78 
3066 

18 

Aldebaran 
Pollux 
Spica 
Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

88  41  10 
46  30  48 
45     I  35 
57  51     7 
79     6  59 

2670 
2656 

2634 

3087 

2973 

90  18  31 
48     8  27 
43  23  13 
56  22  42 
77  36  13 

2653 
2636 
2607 
3069 
2954 

91  56  14 
49  46  33 
41  44  27 
54  53  55 
76     5     2 

2635 
26x6 
2590 
305X 
2934 

93  34  22 
51  25     6 
40     5  18 
53  24  45 
74  33  26 

26x6 
2596 

2572 

29x5 

19 

Aldebaran 
Pollux 
Venus 
Sun 

W. 
W. 
E. 
E. 

loi  51  15 
59  44  47 
45  53  10 
66  49  II 

2536 
2495 
3940 
2813 

103  31  52 
61  26    7 
44  21  42 
65  15    2 

2507 
3476 
2923 
2794 

105  12  55 

63     7  54 
42  49  52 
63  40  28 

2489 
2456 
•905 

2775 

106  54  23 
64  50     9 

41  17  39 
62     5  27 

2472 

243« 
•887 
1755 

20 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

73  28  26 
36  27  16 
54     3  46 

2339 
2329 
2656 

75  13  29 
38  12  33 
52  26     7 

3330 
2309 
2637 

76  58  59 
39  58  19 
50  48     2 

2301 
2289 
26x8 

78  44  57 
41  44  34 
49     9  32 

«8s 

227X 
2600 

21 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

87  41  20 
50  42  36 
40  50  55 

2x96 
2182 
25x5 

89  29  53 
52  31  31 
39  10     2 

2i8o 

2165 

2499 

91   18  51 
54  20  51 
37  28  48 

2165 
SX49 
2485 

93     8  12 
56  10  36 
35  47  14 

2X49 
2134 

2472 

25 

Sun 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 

16  10  56 
73     I     7 
93  34  29 

2417 
24x2 
2134 

17  54     7 
71   17  50 
91  44  21 

240X 
3439 
2x40 

19  37  40 
69  34  57 
89  54  23 

2301 

2448 
2X47 

21  21  28 
67  52  30 
88    4  36 

2384! 
2469 

2x56  1 

26 

Sun 

Fomalhaut 
a  Pegasi 
a  Arietis 

W. 
E. 
E. 
E. 

30     I     I 

59  28  35 

78  59  25 

121  36  21 

24OX 
2607 
23X4 
2072 

31  44  35 

57  49  49 

77  11   18 

119  44  38 

2409 

2642 

2228 
2084 

33  27  57 

56  II  51 

75  23  32 

"7  53  14 

24x9 
268z 
2244 
2096 

35  "     4 

54  34  45 

73  36  10 

116     2    8 

•430 
2723 
2360 
2x09 

27 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

43  42  18 

64  45  50 

106  51  46 

2499 
2357 
2180 

45  23  32 

63     I   13 

105     2  48 

25x5 
2380 
2195 

47     4  25 

61  17     9 

103  14  13 

253X 
2403 
22x2 

48  44  55 

59  33  38 

loi  26     3 

•548 
3427 
2228 

28 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

57     I  26 

51     5  17 

92  31  25 

124  39     8 

2638 
2568 
23x5 
2383 

58  39  30 

49  25  38 

90  45  47 

122  55     9 

2657 
260X 
2332 

2398 

60  17    8 

47  46  44 

89     0  34 

121   II  32 

2675 
•635 
2350 
•4x3 

61  54  21 
46     8  37 

87  15  47 
119  28  16 

•69s 

2<^ 
236B 
2429 

29 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

69  54     I 

78  38  31 

no  57  37 

2792 
246X 
25XX 

71  28  40 

76  56  23 

109  16  39 

28XX 
2479 
2527 

73     2  54 

75  14  40 

107  36     4 

2830 
1498 
2545 

74  36  43 

73  33  24 

105  55  53 

2849 
2516 

256X 

30 

Sun 

a  Aquilae 

a  Arietis 

Aldebaran 

W. 

E, 

82  19  38 

39  19     3 
65   13  20 

97  40  47 

2944 
4428 
3607 
3646 

83  51     I 

40  23  59 

&3  34  34 
96     a  55 

2962 

4331 
2*14 

85  22     I 
41  30  32 
61   56   11 
94  25  25 

2980 
4M8 
3641 
flbSo 

86  52  39 
42  38  32 
60  rS   13 
92  48  18 

2998     1 

4X4S ; 

•w 

xvm. 
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GREENWICH  MEAJl  TIME. 

•^ 

LUNAR  DISTANCES. 

1^ 

Nam*  and  Direction 
of  Object 

Midnight 

P.L. 
of 
DifE. 

XVh. 

P.L. 

of 
DiiL 

XVIII»«- 

P.L. 
of 
Diff. 

XXI1>- 

P.L. 

of 

0         1         m 

•       f       • 

o                    « 

•        r        m 

17 

Aldebaran 
Pollux 

JUPITBR 

Spica 

Venus 

Sun 

W. 
W. 
E. 
£. 
E. 
E. 

82  Z5  46 
40    4  44 
33  16  35 
51  3X  18 
63  41     6 
85    6  zz 

8741 
«738 
2815 
a69i 
3x60 
3047 

83  51  32 

41  40  34 
31  42  27 
49  54  26 
62  Z4    9 
83  36  57 

3733 
37x6 
3806 
a^4 
3X4* 
3030 

85  27  4X 
43  16  52 
30    8    7 
48  Z7  IZ 
60  46  50 
82     7  2Z 

8703 
•697 
•798 
3657 
3x34 
90KI 

87    4  14 
44  53  36 
28  33  36 
46  39  34 
59  X9  xo 
80  37  22 

8688 

3G76 
1^790 
9641 
3x05 
8999 

xS 

Aldebaran 

PoUux 

Spica 

Vbnus 

Sun 

W. 
W. 
E, 
E. 
E. 

95  12  55 
53    4     7 
38  25  45 
51  55  12 
73     X  26 

2598 

«575 
8555 
30x4 
a895 

96  51  53 
54  43  36 
36  45  48 
50  25  16 
7z  29     z 

8580 
8556 
«538 
^3 
t875 

98  31  X5 
56  23  32 
35    5  27 
48  54  57 
69  56  zo 

8S6x 
«5S3 

8580 

S893 

zoo  zz    3 
58    3  56 
33  24  42 
47  24  15 
68  22  53 

«344 

85X6 
8S<H 
3958 
t93J 

X9 

Aldebaran 
PoUux 
Vbnu8 
Sun 

W. 

W. 
E.. 
E. 

Z08  36  z6 
66  32  52 

39  45    4 
60  30    0 

2454 
8417 
8871 
8733 

zio  18  34 
68  z6     3 
38  Z2     8 
58  54    6 

8436 
3380 
t855 
37x5 

ZZ2      Z    17 

69  59  43 
36  38  52 
57  X7  46 

8419 

«377 
•841 

XX3  44  24 
7x  43  5X 
35    5  X7 
55  40  59 

•4QS 
3338 
88a6 

8673 

20 

PoUux 

Regnlna 

Sun 

W. 
W. 
E. 

80  3Z   2X* 

43  3X  16 
47  30  37 

aa65 
335a 

2583 

82  z8  Z2 
45  z8  26 
45  51  17 

•M7 

8834 
«5«4 

84    5  29 
47    6    3 
44  "  33 

8830 
8816 
«547 

85  53  12 
48  54    7 
42  3X  25 

88x3 

8x99 
3531 

az 

Pollux 

Regulua 

Sun 

W. 
W. 
E. 

94  57  56 
58    0  44 
34     5  2Z 

axx8 
3460 

96  48     2 
59  51  X5 
32  23  zz 

8130 
3X03 
2448 

98  38  30 
6z  42     9 
30  40  44 

8x07 
•090 

1438 

zoo  29  z8 
63  33  24 
2858    3 

3094 
3077 
•4flB 

25 

Sun 

Fomalhaut 

aPegasi 

W. 
E. 
E. 

23     5  25 
66  10  33 
86  Z5     2 

338a 

3493 

8166 

24  49  25 
64  29    8 

84  25  43 

3384 

a5i7 
ai7« 

26  33  23 
62  48  z8 
82  36  39 

3387 
a544 
8I88 

28  Z7  z6 
6z     8    6 
80  47  53 

«39S 

3574 

3800 

26 

Sun 

Fomalhaut 
oPegasi 
oArietis 

E. 
E. 
E. 

36  53  56 

52  58  36 

71  49  Z2 

ZI4    zz    22 

3443 
8769 
8877 
8X83 

38  36  30 
51  23  27 
70    2  39 

ZZ2   20   56 

1455 

88x8 
8396 

8X36 

40  z8  46 

49  49  22 

68  z6  34 

zzo  30  5Z 

8470 

«X5 

8Z49 

42    0  42 

48  z6  27 

66  30  57 

Z08  41     7 

3484 

393X 
8396 
«63 

27 

Sun 

aPegasi 

aArietis 

W. 
E. 
E. 

50  25      2 

57  50  42 
99  38  17 

3565 

24S3 
3345 

52    4  45 
56     8  23 
97  50  56 

«583 
3480 

8368 

53  44     3 

54  26  4z 
96    4    0 

a6ox 
«508 

t379 

55  22  57 

52  45  39 
94  X7  30 

86x9 
3537 

8396 

28 

Sun 

aPegasi 
a  Arietis 
Aldebaran 

W. 
E. 

E. 
E. 

63  31    8 

44  3X  19 

85  31  27 

XX7  45  23 

3713 
37x0 

3387 
3445 

65     7  30 

42  54  53 

83  47  33 

Z16     2  52 

«733 
3751 
8403 
8461 

66  43  26 

4Z  Z9  2Z 

82    4     6 

ZI4  20  44 

•733 
9793 
8484 
t477 

68  z8  56 

39  44  46 

80  2Z     5 

IZ2  38  59 

3773 
3843 

3443 
3494 

29 

Sun 

aArietis 

Aldebaran 

W. 
E. 
E. 

76  zo    7 

7x  52  33 
104  16     5 

3869 

3535 
3579 

77  43     6 

70  12     8 

102  36  4Z 

3887 
3553 
3596 

79  X5  4X 

68  32     7 

100  57  40 

•907 
8570 
86X8 

80  47  51 
66  52  31 
99  X9     2 

3935 
3588 
3629 

30 

Sun 

a  AquilaB 
aArietis 
Aldebaran 

W. 
W. 
E. 
E. 

88  22  54 
43  47  50 
58  40  36 
9X   IZ  32 

30x6 
4074 
3675 
371a 

89  52  47 
44  58  Z7 
57     3  23 
89  35     8 

3033 
4010 
3693 
8739 

9Z  22  Z9 
46     9  47 
55  26  33 
87  59     6 

305X 
9954 
8709 
<744 

92  51  29 
47  22  Z2 
53  50    5 
86  23  25 

9067 
9904 
3736 
i960 
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DECEMBER.   1897. 


AT  GREENWICH  APPARENT  NOON. 


-3 


THE  SUN'S 


Apparent 
RiRhti 


DiflE.for 
zHonr. 


Apparent 
Declination. 

DillLfor 
zHoor. 

0      »       » 

S.  21  54  15.8 
22    3    9.0 
22  IX  36.7 

• 

-22.74 

21.68 

20.62 

22  19  38.6 
22  27  14.5 
22  34  24.1 

-19.54 
18.45 
17-35 

22  41    7.2 
22  47  23.6 
22  53  13.2 

-16.24 
15.12 
14.00 

22  58  35.6 

23  3  30.9 
23    758.7 

-12.87 

11.73 
X0.58 

23  II  58.8 

23  15  313 
23  18  36.0 

-  9.42 
8.27 
7.11 

23  21  12.6 
23  23  21.2 
23  25    1.6 

-  5-94 
4-77 
3.60 

23  26  13.8 
23  26  57.6 
23  27  13.2 

-  2.42 
1.24 

—  0.06 

2327    0.4 
23  26  19.2 
2325    9.7 

+  I.I3 
2.31 
3.49 

23  23  31-9 
23  21  25.9 
23  18  51.7 

+  4.66 
5.84 
7.01 

23  15  49.4 
23  12  19.1 
23    8  21.0 
23    3551 

+  8.i8 

9-34 
10.50 
ZI.66 

S.  22  59    1.6 

+12.81 

Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


Bqnatienoff 

Time, 

to  be 

Subtracted 

from 


Added  to 

Apparent 

Time. 


VULtar 
z  Hoar. 


Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

.Tues, 
Wed. 
Thur. 

Frid. 

Sat 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat 


ID 

II 

12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 
31 

32 


6  31  45.60 

6  36  5-43 
6  40  25.85 

6  44  46.83 
6  49  8.36 
6  53  30.41 


57  52.96 
2  15.98 

6  39-45 


7  II  3-35 
7  15  27.65 
7  19  52.32 

7  24  17.34 
7  28  42.69 
7  33  8.31 


7  37 
7  42 
7  46 


34.20 

0.32 

26.61 


7  50  5307 
7  55  19.65 
7  59  46.30 


1300 

3970 

13  6.37 


4 
8 


8  17  32.96 

8  21  59.44 

8  26  25.77 

8  30  51.91 

8  35  17-83 

8  39  43-48 

8  44  8.84 

18  48  33.88 


t 
Z0.814 
10.838 
Z0.862 

Z0.885 
10.908 
Z0.929 

10.949 
Z0.968 
10.987 

z  1.004 
ZZ.020 
11035 

Z1.049 
Z1.061 
"•073 

z  1.083 
ZI.092 

11.099 

II.Z05 
XZ.Z09 

ZZ.ZZZ 

ZI.ZZ2 
ZZ.II2 
ZZ.ZZO 

iz.zo6 

ZI.IOO 

z  1.093 

ZZ.084 
z  1.074 
11.062 
ZZ.050 


16 
16 
16 


16.00 
16.15 
16.30 


16  16.44 
16  16.58 
16  16.71 

16  16.84 
16  16.96 
16  17.08 

16  17.19 
16  17.29 

16  17.39 

16  17.48 

16  17.57 
16  17.65 

16  17.72 
16  17.79 
16  17.86 

16  17.92 
16  17.98 
16  18.03 

16  18.08 
16  18.13 
16  18.17 

16  18.21 
16  18.25 
x6  18.28 

16  18.31 
16  18.33 
16  18.35 
16  18.36 

16  18.37 


t 

70.32 

70.41 
70.49 

70.57 
70.64 
70.71 

70.78 
70.84 

70.90 

70.96 
71.01 

71.05 

71.09 
71.13 

71.16 

71.19 

71.22 

71.24 
7125 

71.26 

71.27 

71.27 
71.27 

71.26 

71-25 
71-23 

71.21 

71.19 

71.16 
71.12 
71.08 


10  37.26 

10  14.05 

9  50.26 

9  25.90 
9    0.99 

8  35-57 


71 


i?i.l_ 


965 
43.26 

16.42 

49.16 
21.49 

53-45 


5  25.07 
4  56.36 
4  27.37 

3  58.13 
3  28.65 

2  58.99 

2  29.18 

I  5924 
I  29.22 

o  59-17 
o  29.11 


o  0.92 

0  30.87 

1  0.71 
I  30.40 


59-90 

29.18 

58.19 

26.92 


3  55-32 


■ 

0.954 
0.979 
X.003 

X.026 
Z.048 
1.069 

Z.090 
1.Z09 
X.Z27 

X.144 
1.160 
I.Z75 

Z.Z89 
1.20Z 

X.2Z3 

1.223 
1.232 

1.239 

1.245 
1.249 

X.25X 

X.252 
Z.252 
X.250 

Z.246 
Z.240 

1.233 

Z.224 

Z.2Z4 

1.202 
X.Z90 

1.177 


NoTB.— The  mean  time  of  fsmidiameter  passing  may  be  found  by  subtracting  0^.19  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing ; 
the  sign  -I-  indicates  that  south  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

i 
1 

1 

s 

1 
1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

DiflE.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Appuent 
Right  Ascension. 

Diftfor 
z  Hoar. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Subtracted 

from 
Mean  Time. 

Wed. 
Thur. 
Frid. 

I 
2 

3 

h     m       • 

i6  31  47.51 

16   36      7.28 
16  40   27.63 

t 
10.8  IX 

10.836 
X0.860 

S.  21    54   19.8 
22      3    12.7 
22    II    40.1 

-22.73^ 
2X.67 
20.60 

m        8 

10  37.09 
10  13.88 

9  5°°9 

t 

0.953 
0.978 
X.003 

h      m       t 
16  42   24.60 

i6  46  21.16 

16   50    17.72 

Sat. 
Mon. 

4 
5 
6 

16  44  48.54 

16  49  10.00 
16  53  31.98 

10.883 
10.905 

X0.926 

22    19   41.7 
22    27    17.2 
22    34   26.6 

-X9.52 
18.43 
17-33 

9  25-74 
9    0.84 

8  3542 

X.026 
1.048 
X.069 

16   54   14.28 

16  58    10.84 

17  2      7.40 

Tues. 
Wed. 
Thur. 

7 
8 

9 

16  57  54-45 

17  2  17.39 
17    6  40.78 

10.946 

10.965 
10.984 

22   41      9.4 
22   47    25.6 
22    53    14.9 

-X6.23 
X5.X2 
13-99 

8    9.50 
7  43.12 
7  16.29 

X.090 
X.X09 
X.X27 

17    6    3.95 

17    10      0.51 
17    13   57.07 

Frid. 
Sat. 

lO 

II 

12 

17  II     4.60 
17  15  28.82 
17  19  53.40 

XX.OOX 

II.0I7 
XX.032 

22  58    37.1 

23  3    32.1 

23    7  59-7 

-X2.86 
XX.72 
10.57 

6  49.03 
6  21.37 
5  53-34 

1.144 
1. 160 
X.X75 

17    17   53.63 
17    21    50.19 
17    25-  46.74 

Mon. 
Tues. 
Wed. 

13 
14 
15 

17  24  18.34 
17  28  43.59 
17  33     913 

XX.046 
XX.059 
XX.070 

23  "  59-7 
23  15  32.0 
.23  18  36.5 

-  9.42 
8.26 
7.10 

5  2496 
4  56-27 
4  27.29 

X.X89 
X.20X 

X.2X3 

17    29   43.30 

17  33  39.86 
17  37  36.42 

Thur. 
Frid. 
Sat. 

i6 

17 
i8 

17  37  34-93 
17  42     0.96 
17  46  27.16 

11.080 
H.088 
XX.095 

23  21  13.0 
23  23  21.5 
23  25     1.8 

-  5-94 
4-77 
3.59 

3  58-05 
3  28.58 

2  58.93 

X.223 
X.232 
X.239 

17  41  32.98 

17  45  29.54 
17  49  26.10 

Mon. 
Tues. 

19 

20 
21 

17  50  53-53 
17  55  20.01 
17  59  46.58 

XX.XOX 

II.I05 
H.I08 

23  26  13.9 
23  26  57.7 
23  27  13.2 

-  a.41 
1.24 

—  0.06 

2  29.13 
I  59.20 
I  29.19 

1.244 
1.248 
Z.25X 

17  53  22.65 

17  57  1921 

18  I  15.77 

Wed. 
Thur. 
Frid. 

22 
23 
24 

18     4  13.18 
18    8  39.79 
18  13    6.37 

XX.X09 
IX.I08 
XX.I06 

23  27    0.4 
23  26  19.2 
23  25     9.7 

+   X.X2 
2.30 
3.48 

0  59-15 
0  29.10 

Z.252 
X.25X 
1.249 

18     5  12.33 
18    9    8.89 
18  13     5-45 

0    0.92 

Sat 
Mon. 

25 
26 

27 

18  17  32.86 
18  21  59.25 
18  26  25.49 

IX.I02 
XX.O96 
IX.089 

23  23  32.0 
23  21  26.0 
23  18  51.9 

+  4.66 

5.84 
7.01 

0  30.86 

1  0.69 
I  30.37 

1.245 

X.240 

1.233 

18  17    2.01 
18  20  58.56 
18  24  55.12 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 

3° 
31 

18  30  51.54 
18  35  17.36 
18  39  42.93 
18  44     8.20 

XX.080 
H.07I 

X  1.060 

XX.O48 

23  15  49-7 
23  12  19.5 
23     8  21.5 
23     3  55.8 

+  8.18 

9-34 
X0.50 
11.65 

1  59.86 
3  29.12 

2  58.13 

3  26.85 

X.224 
X.214 

X.203 
Z.X90 

18  28  51.68 
18  32  48.24 
18  36  44.80 
18  40  41.36 

Sat 

32 

18  48  33.15 

IX.O35 

8.22    59      2.4 

+12.79 

3  55.24 

X.I76 

18  44  37.92 

Nom-TI 

Tl 

Iism: 
incre 

nidiaiaeter  for  meai 
n  —  prefixed  to  the 
aetiiK;  the  sign  H-ii 

1  nooQ  rnay 
hourly  chai 
idicates  tha 

be  assatned  the  sanni 
ige  of  declination  in< 
t  south  declinations  i 

)  as  that  for 
licates  that 

apparent  noon 
south  dedinati 

ona  are 

Diff.  for  X  Hour, 
+  9'.8565. 
(Tabl.  UI.) 
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AT  GREENWICH  MEAN  NOON. 

^ 
£ 

THE  SUN'S 

LogRTkbm 

1 

a 

a 

■S 

s- 

a 

TRUS  LONGITUDE, 

mw.  r« 

I  Hour. 

LATITUDE, 

0t  tbe 
Radiua  Vdctar  , 

Evtk 

DiCfM 
1  HOQf* 

Ueu  Tiii»         1 
or 

X 

V 

I 

'a 

3 

335 

336 
337 

249  37  "'6 
350  38     3-9 
251  38  57.0 

*          m 

36  11.4 

37  3-5 
37  56-4 

152^16 
152.20 

IP 
+  0.50 
0.59 

a66 

9^9937275 
9*9936594 

9-9935934 

-2S.7 

279 
37,0 

b     01        ■ 

7  16  23.71 
7  12  27.79 
7     8  31.88 

4 

5 
6 

338 

339 

340 

252  39  50-9 

253  40  45-5 

254  41  410 

38  50.2 

39  44-6 

40  39.9 

152.26 
152.29 

+  0,70 

0.71 
0,69 

9^9935296 
9.9934680 
9.9934089 

—26,1 

24.1 

7     4  35-97 
7     0  40.06 

6  56  44,15 

7 
8 

9 

3+1 
342 
343 

255  42  37-2 

256  43  34.2 

257  44  32.0 

41  35-9 

42  32.7 

43  30-4 

1523*5 
152.40 
152-43 

+  0.63 
0.56 
0.46 

9^9933523 
9.9932982 
9.9932468 

--23. 1 

t2.0 

9a9 

6  52  48.23  ' 
6  48  52.32 
6  44  56-41 

lO 

II 

12 

344 
345 
346 

258  45  30.7 

259  46  30.4 

260  47  30.9 

44  28.9 

45  28.4 

46  28.7 

152.47 
152.51 
152.54 

+  0.34 

0.21 

+  0.08 

9.9931981 
9.9931521 
9.9931087 

-19.8 
18.6 
17-5 

6  41     a5o 

6  37    4-58 
6  33    a67 

13 
15 

347 
348 
349 

261  48  32.3 

262  49  34.7 

263  50  38.1 

47  29.9 

48  32.1 

49  35-3 

152.58 
152.62 
152.66 

—  0.05 
0.17 
a27 

9.9930678 
9.9930294 
9.9929934 

-K5.5 
15.5 

X4.5 

6  29  12.76 
6  25  16.85 
6  21  20.93 

i6 

17 
i8 

350 
351 
352 

264  51  42.4 

265  52  47.6 

266  53  53.5 

50  39-5 

51  44-5 
5a  50-2 

152.70 
152.74 
152.77 

—  a36 

a4i 
0.44 

9.9929598 
9.9929283 
9.9928988 

-13.6 
12.7 
11.9 

6  17  25.02 
6  13  29.11 
6    9  33.20 

19 

20 
21 

353 
354 
355 

267  55    0.3 

268  56    7.9 
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GREENWICH  MEAN  TIME. 

- 
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GREENWICH 

mean  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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W. 

79  39  22 

3581 

80  58  17 

3583 

82  17  10 

3586 

83  36    0 

S5?7 

Fomalhaut 

W. 

54  38  20 

3589 

55  57    6 

3576 

57  16     7 

3562 

58  35  23 

3590 

a  Pegasi 

W. 

31  52  51 

3573 

33  II  55 

3534 

34  31  42 

3500 

35  52    6 

S47X  1 

Aldebaran 

E. 

48     9  19 

S090 

46  40  57 

3XQ3 

45  12  51 

31x5 

43  45    0 

SX39  j 

Pollux 

E, 

89  53  35 

3006 

88  23  30 

30x3 

86  53  33 

3020 

85  23  45 

9«6  J 

5 

a  AquilaB 

W. 

90      9   2Z 

S607 

91  27  48 

36x3 

92  46     9 

3618 

94    4  24 

9633 

Fomalhant 

W. 

65  14  33 

3507 

66  34  49 

3500 

67  55  13 

3495 

69  15  43 

5489 

a  Pegasi 

W. 

42  41     7 

3370 

44     3  58 

3356 

45  27     5 

3345 

46  50  25 

3333 

Pollux 

E. 

77  56  32 

3Q53 

76  27  25 

3058 

74  58  24 

S062 

73  29  28 

30^ 

Reguios 

E. 

"4  52  13 

9Q33 

113  22  44 

3039 

XII  53  19 

9043 

no  23  59 

3047 

6 

a  Aquilae 

W. 

100  33  54 

3661 

loi  51  23 

3670 

103     8  42 

3679 

104  25  51 

9689  1 

Fomalhant 

W. 

75  59  26 

3471 

77  20  22 

3470 

78  41  20 

3467 

80     2  21 

34«6 

a  Pegasi 

W. 

53  49  52 

3393 

55  14  12 

3387 

56  38  39 

328X 

58    3  13 

3376 

PoUux 

E. 

66     6     5 

3086 

64  37  38 

3088 

63     9  14 

S091 

61  40  54 

3094 

Regulus 

E. 

Z02   58   24 

906a 

loi  29  28 

3064 

100    0  34 

S066 

98  31  43 

9068 

7 

Fomalhant 

W. 

86  47  44 

346a 

88    8  51 

3463 

89  29  57 

3463 

90  51     2 

3463 

a  Pegasi 

W. 

65     7  21 

3256 

66  32  24 

3353 

67  57  32 

3348 

69  22  44 

3346  . 

a  Arietis 

W. 

21  32     8 

3x80 

22    58   41 

3x68 

24  25  28 

3x58 

25  52  27 

5X5X 

Pollux 

E. 

54  20    3 

3107 

52    52      2 

3110 

51  24    4 

3XX3 

49  56     9 

SXX4 

Regulus 

E. 

91     7  59 

3075 

89   39    19 

3075 

88  10  39 

3076 

86  42    0 

9077 

8 

Fomalhant 

W. 

97  36  II 

3471 

98  57    7 

3475 

100  17  59 

3479 

loi  38  47 

348X 

a  Pegasi 

W. 

76  29  33 

3233 

77  55     4 

3330 

79  20  38 

3337 

80  46  15 

3335  1 

a  Arietis 

W. 

33     9  30 

3XW 

34  37  15 

3xx6 

36     5     5 

31x2 

37  33     0 

3109 

Pollux 

E. 

42  37  15 

3ia6 

41     9  37 

3139 

39  42     3 

3x33 

38  14  33 

3x36 

Regulus 

E. 

79  18  51 

3077 

77  50  13 

3076 

76  21  34 

3075 

74  52  54 

3074  , 

Jupiter 

E. 

117  44  36 

3148 

116  17  25 

3x48 

"4  50  13 

3x46 

113  22  59 

9x45 

9 

a  Pegasi 

W. 

87  54  58 

33X4 

89  20  50 

33x3 

90  46  44 

33IX 

92  12  40 

3309 

a  Arietis 

W. 

44  53  39 

3091 

46  21  59 

3088 

47  50  23 

3085 

49  18  51 

9061 

Regulus 

E. 

67  29  16 

3069 

66    0  28 

3066 

64  31  37 

3065 

63     2  44 

30ft 

Jupiter 

E. 

106     6  14 

3X34 

104  38  46 

3x33 

103  II  15 

3x30 

loi  43  42 

3*^ 

! 
1 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAMCEa 

Ij 

P.L. 

P.L. 

P.L. 

P.L. 

°l 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

1* 

of  Object 

Dift 

DifE. 

DifC 

Diff. 

e         »         f» 

•         »         w 

•             90 

•         r        m 

^    I 

Sun 

W. 

lOO    12   20 

3U7 

loi  39  33 

S161 

103    6  29 

3176 

104  33     7 

3x90 

aAquila 

W. 

53  35     7 

373a 

54  51  20 

3709 

56    7  58 

3639 

57  24  57 

367X 

a  Arietis 

E. 

45  53  " 

2805 

44  18  50 

afox 

42  44  50 

8837 

41  II  10 

8851 

Aldebaran 

E. 

78  30    4 

a835 

76  56  22 

a9so 

75  22  59 

i86s 

73  49  55 

t^8 

3 

Sun 

W. 

III  42  12 

3*56 

"3     7  15 

safi; 

"4  32     5 

3879 

115  56  41 

3990 

a  AquilaB 

W. 

63  53  54 

36ZI 

65  12  16 

36Q3 

66  30  47 

3598 

67  49  24 

3398 

a  Arietis 

E. 

33  27  4* 

3928 

31  55  59 

8944 

30  24  36 

0961 

28  53  34 

8977 

Aldebaran 

E. 

66     8  53 

3945 

64  37  31 

S9S8 

63     6  25 

8970 

61  35  35 

•988 

PoUux 

E. 

108     8     z 

99OZ 

106  35  43 

99ZS 

105     3  39 

293Z 

X03  31  47 

9931 

3 

Sun 

W. 

122  56  33 

S34X 

124  19  57 

335X 

125  43  10 

S3S9 

Z27     6  Z3 

3368 

a  Aquilse 

W. 

74  23  35 

3579 

75  42  32 

3579 

77     I  29 

3579 

78  20  26 

3580 

Fomalhaut 

W. 

49  26  32 

3666 

50  43  55 

3643 

52     I  43 

3683 

53  19  52 

3606 

Aldebaran 

E. 

54     5  12 

S043 

52  35  52 

3054 

51     6  46 

3066 

49  37  55 

3078 

PoUoz 

E. 

95  55  28 

8976 

94  24  45 

3984 

92  54  12 

8998 

91  23  49 

8999 

4 

a  Aquilse 

W. 

84  54  48 

3S9X 

86  13  32 

3394 

87  32  13 

3598 

88  50  49 

3602 

Fomalhaut 

W. 

59  54  52 

3539 

61  14  33 

3530 

62  34  24 

3588 

63  54  24 

35x4 

a  Pegasi 

W. 

37  13     3 

3445 

38  34  29 

3483 

39  56  20 

3408 

41  18  34 

3386 

Aldebaran 

E. 

42  17  25 

3x4a 

40  50     6 

3155 

39  23     3 

3x70 

37  56  18 

3X86 

Pollux 

E. 

83  54     4 

3031 

82  24  30 

3038 

80  55    4 

3<H3 

79  25  45 

3048 

5 

a  Aquilas 

W. 

95  23  33 

3fi30 

96  40  35 

3637 

97  58  29 

3644 

99  16  z6 

365i 

Fomalhaut 

W. 

70  36  19 

3485 

71  57     0 

3481 

73  17  45 

3478 

74  38  34 

S47S 

a  Pegasi 

W. 

48  13  58 

3334 

49  37  42 

33x5 

51     I  36 

3306 

52  25  40 

3300 

Pollux 

E. 

72    0  38 

3071 

70  31  53 

3074 

69     3  12 

3078 

67  34  36 

3082 

Regulus 

E. 

108  54  44 

3051 

107  25  34 

3053 

105  56  27 

3056 

Z04  27  24 

9QS9 

6 

a  AquilaB 

W. 

105  42  50 

3700 

106  59  37 

37X8 

108  16  Z I 

3785 

109  32  32 

3737 

Fomalhaut 

W. 

81  23  23 

3464 

82  44  27 

3463 

84     5  32 

3463 

85  26  38 

3463 

a  Pegasi 

W. 

59  27  52 

3*71 

60  52  37 

3867 

62  17  27 

38ft 

63  42  22 

3859 

Pollux 

E. 

60  12  37 

3097 

58  44  24 

3x00 

57  16  Z4 

3x02 

55  48     7 

SX05 

Regulus 

E. 

97    2  54 

3070 

95  34     8 

3071 

94     5  23 

3073 

92  36  40 

3074 

7 

Fomalhaut 

W. 

92  12    7 

3464 

93  33  " 

3466 

94  54  13 

3468 

96  15  13 

3470 

a  Pegasi 

W. 

70  47  59 

3a4a 

72  13  18 

3840 

73  38  40 

3837 

75    4     5 

3835 

a  Arietis 

W. 

27  19  35 

3143 

28  46  52 

3x36 

30  Z4  18 

3x30 

31  41  51 

3x25 

Pollux 

E. 

48  28  16 

3117 

47     0  27 

31 19 

45  32  40 

3X21 

44     4  56 

3x24 

Regulus 

E. 

85  13  22 

3077 

83  44  44 

3078 

82  16     7 

3077 

80  47  29 

3077 

8 

Fomalhaut 

W. 

102  59  32 

3486 

104  20  12 

3489 

105  40  48 

3495 

107     I  18 

3501 

a  Pegasi 

W. 

82  II  54 

3«3 

83  37  36 

38«) 

85     3  21 

38X9 

86  29     8 

32x6 

a  Arietis 

W. 

39     0  59 

3105 

40  29     3 

3X0X 

41  57  II 

3098 

43  25  23 

3095 

Pollux 

E. 

36  47     7 

3x40 

3^  19  46 

3x44 

33  52  30 

3x49 

32  25  20 

3154 

Regulus 

E. 

73  24  13 

3073 

71  55  31 

3073 

70  26  48 

307X 

68  58     3 

S069 

Jupiter 

E. 

I"  55  42 

3143 

no  28  24 

3140 

109     z     3 

3x38 

107  33  40 

3x36 

9 

a  Pegasi 

W. 

93  38  39 

3»8 

95     4  39 

3805 

96  30  42 

3804 

97  56  47 

3808 

a  Arietis 

W. 

50  47  24 

3078 

52  16     0 

3074 

53  44  41 

307X 

55  13  26 

30<^ 

Regulus 

E. 

61  33  49 

3061 

60    4  52 

3059 

58  35  52 

3056 

57    6  49 

S054 

JUPITBR 

E. 

100  16     5 

3124 

98  48  25 

3182 

97   20  42 

3XX9 

95  52  55 

SII6 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh- 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

a^ 

of  Object 

Di£L 

DifE. 

Difl. 

Diff. 

•         t        m 

•                m 

•       t      If 

•         »         m 

lO 

a  Pegasi 

W. 

99  •»«  54 

saoo 

100   49       3 

S198 

Z02  15  14 

3198 

103  41  26 

3x96 

a  Arietis 

W. 

56  42  16 

3064 

58    II    ID 

3060 

59  40    9 

3056 

61     9  13 

3052 

Aldebaran 

w. 

25  33  23 

3359 

26    56    26 

3324 

28  20  10 

3294 

29  44  29 

3267 

Regulus 

E. 

55  37  43 

305a 

54     8  34 

3049 

52  39  22 

3046 

51  10     6 

VHi 

Jupiter 

E. 

94  25     5 

3x13 

92  57  II 

31x0 

91  29  13 

S106 

90     I   II 

Siqs 

Spica 

E. 

109  40  35 

SO49 

108  II  23 

3046 

106  42     7 

3043 

105  12  47 

3099 

xz 

a  Arietis 

W. 

68  35  47 

3030 

70    5  23 

3026 

71  35     4 

3020 

73     4  52 

3015 

Aldebaran 

W. 

36  52  41 

3x73 

38  19  23 

3x58 

39  46  22 

3»M 

41  13  38 

3X3X 

Regulus 

E. 

43  4a  50 

Soa6 

42  13  10 

3023 

40  43  26 

3019 

39  13  37 

9015 

Jupiter 

E. 

82  39  54 

3083 

81  II  24 

3078 

79  42  48 

3073 

78  14     6 

9069 

Spica 

E. 

97  44  57 

3019 

96  15     8 

30x4 

94  45  13 

3009 

93  15  12 

3005 

12 

a  Arietis 

W. 

80  35  30 

3986 

82     6    0 

998X 

83  36  37 

2973 

85    7  23 

2967 

Aldebaran 

W. 

48  33  42 

3073 

50     2  24 

SoGs 

51  31  19 

3052 

•53     0  27 

3042 

Jupiter 

E. 

70  49     9 

3043 

69  19  50 

3038 

67  50  24 

3032 

66  20  51 

3026 

Spica 

E. 

85  43  32 

8977 

84  12  51 

297X 

82  42     2 

2965 

81  II     6 

2998 

13 

a  Arietis 

W. 

92  43  22 

293X 

94  15     2 

2922 

95  46  53 

29x4 

97  18  54 

VS 

Aldebaran 

W. 

60  29  16 

2991 

61  59  40 

2981 

63  30  16 

297X 

65     I     5 

2960 

Jupiter 

E. 

58  51     6 

2993 

57  20  44 

2985 

55  50  13 

2978 

54  19  33 

2971 

Spica 

E. 

73  34  H 

»9«3 

72     2  24 

2914 

70  30  23 

2906 

68  58  12 

2897 

Saturn 

E. 

116  39     8 

2984 

115     8  35 

2975 

113  37  51 

2965 

112    6  55 

29S7 

Venus 

E. 

"7  33  37 

3405 

116  II  26 

3395 

114  49     4 

3386 

113  26  31 

3375 

14 

Aldebaran 

W. 

72  38  33 

8906 

74  10  44 

2894 

75  43  10 

•883 

77  15  50 

2072 

Pollux 

W. 

30  33  34 

8936 

32     5     7 

2919 

33  37     2 

290X 

35    9  19 

2884 

Jupiter 

E. 

46  43  52 

9932 

45  12  14 

2925 

43  40  27 

2917 

42    8  30 

2909 

Spica 

E. 

61   14  24 

a85x 

59  41     2 

2841 

58     7  27 

2831 

56  33  39 

2820 

Saturn 

E. 

104  29  15 

2906 

102  57     4 

2896 

loi  24  40 

2884 

99  52     I 

2873 

Venus 

E. 

106  30  43 

33x9 

105     6  54 

3308 

103  42  52 

3295 

102  18  35 

3285 

Sun 

E. 

121  39  45 

S320 

120  13  59 

3209 

118  48     0 

3x96 

117  21  46 

3x84 

15 

Aldebaran 

W. 

85     3     2 

26x0 

86  37  17 

2798 

88  II  48 

2784 

89  46  37 

277X 

Pollux 

W. 

42  56     3 

2805 

44  30  25 

2788 

46     5     8 

2773 

47  40  II 

2757 

Spica 

E. 

48  41     4 

2763 

47     5  48 

2751 

45  30  16 

2739 

43  54  28 

2726 

Saturn 

E. 

92     5     3 

a8i3 

90  30  52 

2800 

88  56  24 

2787 

87  21  39 

2774 

Venus 

E. 

95  13  25 

3ax6 

93  47  35 

3202 

92  21  28 

3188 

90  55    4 

3x73 

Sun 

E. 

no     6  52 

31x9 

108  39     5 

3x05 

107  II     I 

3091 

105  42  40 

3076 

i6 

Aldebaran 

W. 

97  45     7 

OToa 

99  21  44 

2688 

100  58  40 

•674 

102  35  55 

2659 

Pollux 

W. 

55  40  38 

0678 

57  17  47 

2663 

58  55  17 

2646 

60  33     9 

2629 

Spica 

E. 

35  51  15 

a663 

34  13  45 

.     2649 

32  35  57 

2636 

30  57  51 

26H 

Saturn 

E. 

79  23  25 

2704 

77  46  50 

2689 

76     9  55 

2675 

74  32  41 

2659 

Venus 

E. 

83  38  28 

3094 

82  10  II 

3078 

80  41  34 

3060 

79  12  36 

3044 

Sun 

E. 

98  16  20 

2999 

96  46     6 

2983 

95  15  32 

2967 

93  44  38 

2950 

17 

Pollux 

W. 

68  48     7 

«547 

70  28  15 

2530 

72     8  47 

25x2 

73  49  43 

2496 

Regulus 

W. 

31  46  13 

a54X 

33  26  29 

2523 

35     7  10 

2504 

36  48  17 

2487 

Saturn 

E. 

66  21   20 

2582 

64  42     0 

2566 

63     2  19 

2550 

61  22  15 

2535 

Venus 

E. 

71  42  31 

2957 

70  II  24 

2939 

68  39  54 

2921 

67     8     2 

2902 

Sun 

E. 

86     4  47 

2864 

84  31  42 

2847 

82  58  15 

2829 

81  24  25 

aSxi 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

XV^ 

of 

XVIIIh. 

of 

XXIh. 

of 

? 

of  Object 

Diff. 

DifE. 

JOiiE. 

Diff. 

•         t        m 

•        f        « 

•         »        m 

•          »         m 

lO 

a  Pegasi 

W. 

105     7  40 

3195 

106  33  55 

5193 

108      0   12 

S193 

109    26     30 

3x91 

a  Arietis 

W. 

62  38  21 

3048 

64     7  34 

3043 

65  36  53 

3039 

67     6  17 

3034 

Aldebarao 

w. 

31     9  19 

3244 

32  34  36 

3225 

34     0  16 

3206 

35  26  18 

3x88 

Regulus 

E. 

49  40  47 

3040 

48  II  24 

3037 

46  41  57 

3034 

45  12  26 

3030 

Jupiter 

£• 

88  33     5 

3099 

87     4  54 

S096 

85  36  39 

3091 

84     8  19 

3087 

Spica 

E. 

103  43  22 

3035 

102  13  53 

SQ9I 

100  44  19 

S«8 

99  14  41 

3023 

IZ 

a  Arietis 

W. 

74  34  46 

3009 

76     4  47 

3005 

77  34  54 

2999 

79     5     8 

2993 

Aldebaran 

W. 

42  41   10 

3119 

44     8  57 

3107 

45  36  58 

3096 

47     5  13 

S084 

Regulus 

E. 

37  43  43 

301a 

36  13  45 

3008 

34  43  42 

3004 

33  13  34 

3000 

Jupiter 

E. 

76  45  19 

3065 

75  16  26 

3060 

73  47  27 

3054 

72  18  21 

9049 

Spica 

£. 

91  45     5 

3000 

90  14  52 

9994 

88  44  32 

9989 

87  14    6 

•983 

13 

a  Arietis 

W. 

86  38  17 

agfo 

88     9  20 

2954 

89  40  31 

2946 

91  zz  52 

2939 

Aldebaran  • 

W. 

54  29  48 

303a 

55  59  21 

3022 

57  29     7 

30x2 

58  59     5 

300X 

Jupiter 

E. 

64  51  10 

30x9 

63  21  21 

30x3 

61  51  24 

3006 

60  21  19 

3000 

Spica 

E. 

79  40     X 

8952 

78     8  48 

2945 

76  37  26 

2938 

75    5  55 

2930 

13 

a  Arietis   . 

W. 

98  51     6 

2897 

100  23  29 

2887 

loi  56    4 

2878 

103  28  51 

2869 

Aldebaran 

W. 

66  32     8 

2950 

68     3  24 

2939 

69  34  53 

2928 

71     6  36 

2917 

Jupiter 

E. 

52  48  44 

29<»3 

51   17  45 

2956 

49  46  37 

2948 

48  15  19 

294X 

Spica 

E. 

67  25  49 

3888 

65  53  15 

2880 

64  20  30 

2870 

62  47  33 

286X 

Saturn 

E. 

"o  35  48 

2947 

109     4  29 

2937 

107  32  57 

2927 

106     z  13 

29x6 

Venus 

E. 

iia    3  46 

3365 

no  40  49 

3354 

109  17  40 

3343 

107  54  18 

3332 

14 

Aldebaran 

W. 

78  48  45 

2859 

80  21  56 

2848 

81  55  22 

2835 

83  29     4 

2S23 

Pollux 

W. 

36  41  58 

2868 

38  14  58 

2852 

39  48  19 

2835 

4Z  22     I 

2820 

Jupiter 

E. 

40  36  23 

990X 

39     4     6 

2894 

37  31  40 

2887 

35  59     5 

2880 

Spica 

E. 

54  59  37 

2809 

53  25  21 

2798 

51  50  50 

2787 

50  16     5 

2775 

Saturn 

E. 

98  19    8 

2862 

96  46     0 

2850 

95  12  37 

2838 

93  38  58 

2825 

Venus 

E. 

100  54    4 

3270 

99  29  18 

3257 

98     4  16 

3244 

96  38  59 

3230 

Sun 

E. 

"5  55  18 

3x72 

114  28  35 

• 

3IS9 

"3     I  37 

3x46 

"I  34  23 

3x32 

15 

Aldebaran 

W. 

91  21  43 

2757 

92  57     7 

2744 

94  32  49 

2730 

96    8  49 

27x6 

Pollux 

W. 

49  15  35 

2741 

50  51  20 

2726 

52  27  25 

2710 

54     3  51 

2695 

Spica 

E. 

42  18  23 

2713 

40  42     1 

2701 

39     5  23 

2689 

37  28  28 

2675 

Saturn 

E. 

85  46  37 

2760 

84  II  17 

2746 

82  35  38 

2732 

80  59  41 

27x8 

Venus 

E. 

89  28  22 

3138 

88     I  22 

3x42 

86  34     3 

3x26 

85     6  25 

3XX0 

Sun 

E. 

104  14     I 

306X 

102  45     4 

3047 

loi   15  49 

3030 

99  46  14 

30x5 

i6 

Aldebaran 

W. 

104  13  30 

2645 

105  51  24 

2630 

107  29  38 

26x5 

109     8  12 

260X 

Pollux 

W. 

62  II  24 

26x3 

63  50     I 

2597 

65  29     0 

2580 

67     8  22 

2564 

Spica 

E. 

29  19  28 

2610 

27  40  47 

2599 

26     I  50 

2588 

24  22  38 

2577 

Saturn 

E. 

72  55     6 

2644 

71   17  II 

2629 

69  38  55 

26x3 

68     0  18 

2598 

Venus 

E. 

77  43  18 

3037 

76  13  39 

3009 

74  43  38 

2993 

73  13  16 

2974 

Sun 

E. 

92  13  23 

2934 

90  41  47 

2916 

89     9  49 

2899 

87  37  29 

288a 

17 

Pollux 

W. 

75  31     2 

2479 

77  12  45 

2461 

78  54  53 

2445 

80  37  24 

2427 

Regulus 

W. 

38  29  49 

2469 

40  II  46 

2450 

41  54     9 

2433 

43  36  57 

2415 

Saturn 

E. 

59  41  50 

2518 

58     I     2 

2503 

56  19  53 

2487 

54  38  22 

2472 

Venus 

E. 

65  35  46 

2884 

64     3     7 

2866 

62  30     5 

2848 

60  56  39 

2830 

Sun 

E. 

79  50  II 

2793 

78  15  34 

2775 

76  40  33 

9756 

75     5    8 

2738 
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xvn. 


GREENWICH  MEAN  TIME. 

HJNAR  DISTANCE& 

ij 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

DitL 

III»>. 

P.L. 

of 

I>i£E. 

Vlh. 

P.L. 

of 

Diffi. 

IXh- 

P.L 

of 

Diff. 

e         §        m 

•        »        m 

•         »         «r 

•          f          fr 

x8 

PoUux 
Regulus 

Saturn 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

82    20    20 

45  20  10 
52  56  29 
59  22  50 
73  29  19 

3410 

3398 
1456 
aSzx 
a7» 

84    3  40 
47     3  48 
51  14  14 
57  48  37 
71  53     6 

«394 
3380 
3441 
8793 
3701 

85  47  24 

48  47  52 

49  31  38 
56  14     0 
70  16  28 

«376 
3363 

3436 

8775 
"684 

87  31  33 
50  32  20 
47  48  40 
54  38  59 
68  39  27 

«3S9 
«34S 

84" 
«757 
a666 

19 

Regulus 

Venus 

Sun 

W. 
£. 
E. 

59  20  58 
46  38     3 

60  28  16 

3360 
3669 

3577 

61     7  56 
45    0  42 
58  48  50 

3345 
3653 
3560 

62  55  17 
43  22  59 
57     9    0 

3339 
3637 
a543 

64  43     « 
41  44  54 
55  28  47 

83X3 
«63X 
*S*7 

20 

Regulus 
Jupiter 

Sun 

W. 
W. 
E. 

73  47  34 
34  14  27 
47     2     6 

3139 
3340 
3450 

75  37  34 
36     I  55 
45  19  42 

3135 

3330 

3436 

77  27  55 
37  49  53 
43  36  58 

3H3 
330Z 
3433 

79  18  35 
39  38  19 
41  53  55 

3099 

«8t 
•409 

21 

Regulus 
Jupiter 
Spica 
Sun 

W. 
W. 
W. 
E. 

88  36  32 
48  46  33 
34  35  39 
33  14  17 

a«H5 

3XZX 

3057 

3354 

90  28  56 
50  37  15 
36  27  44 
31  29  36 

3035 
3099 

3047 
3345 

92  21  35 
52  28  15 
38  20     5 
29  44  42 

3037 
3089 

•Q37 
•337 

94  14  27 
54  19  31 

40    12   41 

a7  59  37 

•0X9 
•079 

9038 
<S3i 

25 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

23  17  46 
57    0     I 
98  46  44 

344X 
3336 

3137 

25     0  23 
55  14  54 
96  56  26 

3453 
3361 
314X 

26  42  42 
53  30  23 
95     6  30 

•467 
•387 
3x56 

28  24  41 
51  46  29 
93  16  56 

3X70 

26 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

36  49  12 

84  14  57 

116  32    8 

8564 
3353 
3310 

38  28  56 

82  27  48 

114  46  23 

3583 
3371 
3336 

40     8  14 

80  41     6 

113     I     I 

3601 
3389 
3343 

41  47     7 

78  54  50 

lix  z6     2 

96a 

3307 

27 

Sun 

a  Arietis 

Aldebaran 

W. 
E; 
E. 

49  54  55 

70  10  15 

102  37  14 

«7i9 
3403 
3446 

51  31     9 

68  26  43 

100  54  45 

3741 
3431 
3465 

53     6  55 
66  43  38 
99  12  42 

3761 

a44X 
3483 

54  4«  14 
65     I     2 

97  31     5 

«7fc 
3460 

28 

Sun 

a  Aquila 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E, 

62  s^     7 
45  II  47 
56  34  57 
89     9  34 

3884 
3849 
3560 
3596 

64     4  46 
46  25  59 
54  55     7 
87  30  34 

a905 

3795 
3580 
36x6 

65  36  59 
47  41     6 
53  15  45 
85  52     I 

3934 
3750 
8600 

3635 

67     8  47 
48  57    0 
51  36  50 
84  13  54 

3945 
37x1 
S619 
•654 

29 

Sun 

a  Aquilae 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

74  41  30 
55  25  15 
43  28  53 
76     9  38 

304s 
358a 
37x8 
a747 

76  10  50 
56  44     9 
41  52  37 
74  34     I 

3060 
3566 
3737 
3766 

77  39  48 
58     3  20 
40  16  46 
72  58  49 

3079 
3554 
a756 
3784 

79     8  23 
59  22  45 
38  41  21 
71  24    0 

S09B 

3543 
3775 
3801 

30 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

86  25  56 
66     2     4 
41  37     6 
63  35  42 
105  30  35 

3183 
3516 
38x6 
3889 
3843 

87  52  26 
67  22  10 
42  51  52 
62    3     9 
103  57     I 

3x98 
35x5 
377a 
3906 
•855 

89  18  37 
68  42  17 

44     7  23 

60  30  58 

102  23  45 

3314 
55x5 

3735 
•923 

3869 

90  44  29 
70     2  24 
45  23  33 
58  59     8 
100  50  47 

339 
35x5 

37« 
3939 
3B83 

31 

Sun 

a  Aquilae  • 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

97  49  36 
76  42  34 

51  51  51 
51  25     5 
93  10     9 

3397 
3530 
.    3589 
3oao 
9946 

99  13  51 
78     2  25 
53  10  37 
49  55  17 
91  38  48 

33x0 
3534 
3574 
3035 
8957 

100  37  51 
79  22  12 
54  29  40 
48  25  48 
90     7  41 

3333 

3539 
3561 
S053 
•968 

102     I  37 
80  41  53 
55  48  57 
46  56  39 
88  36  48 

3333 
3545 

3550 
3068 

•979 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES.                                                                         i 

1=" 

Name  and  Direction 
of  Object 

Midnight. 

P.L. 

of 
Diff. 

XVh- 

P.L. 

of 

Diff. 

XVIII^. 

P.L. 

of 

Diff. 

XXJh. 

P.L. 

of 

Diff. 

e         »        » 

e         #         w 

e         f         w 

•         r         m 

i8 

Pollux 

Regulus 

Saturn 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

89  z6    6 

52  17  14 
46     5  21 

53  3  35 
67     2     I 

a34a 
9328 
9396 
2739 
2648 

91     I     4 
54     2  * 
44  21  41 
51  27  47 
65  24  II 

3336 
3311 
3^3 
3733 
3(^ 

92    46    25 

55  48  16 
42  37  42 
49  51  36 
63  45  57 

«3xo 
3394 
9369 
3704 

fl6X3 

94  32  10 
57  34  25 
40  53  23 
48  15     I 
63     7  18 

9294 
3377 
3356 
96^; 

3395 

19 

Regulus 

Vbnus 

Sun 

W, 
E. 
E. 

66  31  II 
40     6  28 
53  48  II 

ax97 
8606 

68  19  43 
38  27  41 
52     7  13 

3X83 
3591 
3494 

70     8  38 
36  48  34 
50  25  52 

3x07 
3577 
3479 

71  57  55 
35    9    7 
48  44    9 

•X53 
3564, 
9465 

20 

Regulus 
Jupiter 

Sun 

W. 
W. 
E. 

81     9  35 
41  27  II 
40  10  33 

9087 
3x(i7 
«396 

83     0  54 
43  16  28 
38  26  53 

3076 
3x53 
3385 

84  52  30 
45     6     8 
36  42  57 

3065 

3X37 
3374 

86  44  23 
46  56  10 
34  58  45 

9055 
9x34 
3363 

21 

Regulus 
Jupiter 
Spica 
Sun 

W. 
W. 
W. 
E. 

96     7  31 
56  zi     2 
42     5  32 
36  14  22 

20x2 
2070 
aox9 
9335 

98     0  47 
58     2  47 
43  58  36 
24  28  59 

3063 
30X3 
3330 

99  54  12 
59  54  44 
45  51  51 
22  43  29 

9000 

3055 
9006 

9317 

loi  47  46 
61  46  52 
47  45  16 
20  57  55 

X995 

9048 

9000 

93x6 

25 

Sun 

aPegasi 
a  Arietis 

W. 
E. 
E. 

30    6  20 

50    3  14 
91  27  44 

M97 
3443 
sx86 

31  47  37 
48  20  41 

89  38  55 

3513 
3476 
3303 

33  28  32 
46  38  54 
87  50  31 

3530 
95x0 

98X8 

35    9     4 
44  57  54 
86     2  31 

3547 

3547 
9936 

26 

Sun 

a  Arietis 
Aldebaran 

W. 
E, 
E. 

43  25  33 

77     9     0 

109  31  27 

2640 
3336 
3375 

45     3  33 

75  23  38 

107  47  16 

360O 
3344 
3393 

46  41     7 

73  38  43 

106     3  30 

9fi8o 

3363 

94x0 

48  18  14 

71  54  15 
104  20    9 

3699 

9389 
9428 

27 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

56  17     6 
63  18  53 
95  49  54 

3803 

3480 
3530 

57  51  31 
61  37  12 
94.   9     9 

3823 

3500 
2540 

59  25  30 
59  55  59 
92  28  51 

3843 

3530 

3559 

60  59     3 

58  15  14 
90  48  59 

9864 
3540 
357« 

28 

Sun 

a  Aquilae 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

68  40     9 
50  13  35 
49  58  21 
82  36  12 

2965 
3677 

2^9 

a673 

70  II     6 
51  30  46 
48  20  19 
80  58  56 

3985 

36*7 
a659 
2692 

71  41  38 
52  48  30 
46  42  44 
79  22     5 

3004 

3632 
3078 

37x0 

73  "  46 
54    6  41 
45     5  35 
77  45  39 

30*3 
3600 
369B 
9729 

29 

Sun 

a  Aquilae 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

80  36  35 

60  42   22 

37     6  21 
69  49  35 

3"5 
3535 
3795 
3830 

82     4  26 
62     2     8 
35  31  47 
68  15  33 

3133 
3527 
2815 
3838 

83  31  57 
63  22     2 

33  57  39 
66  41  54 

3x49 
3533 
3835 
3855 

84  59     7 

64  42     I 
32  23  56 

65  8  37 

3x67 
35x9 

28^3 

30 

Sun 

a  AquilflR 
Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
W. 
E. 
E. 

92    ID      4 
71    22   31 
46   40    18 

57  27  38 
99  18     7 

3344 
35x7 
3673 

8955 
3896 

93  35  21 
72  42  36 

47  57  34 
55  56  29 
97  45  43 

3358 
3519 
3648 
3972 
3909 

95  0  22 

74     2  39 
49  15  17 
54  25  41 

96  13  36 

3371 
3533 

3626 
3988 

9933 

96  25     7 
75  22  38 
50  33  23 
52  55  13 
94  41  45 

3525 
3606 
3004 
3934 

m 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

103  25  10 
82     I  28 
57     8  26 
45  27  50 
87     6    9 

3345 
3550 
3539 
3083 
3989 

104  48  30 
83  20  57 
58  28     7 
43  59  20 
85  35  42 

3355 
3556 
3531 
3101 
3998 

106  II  38 
84  40  19 
59  47  57 
42  31  II 
84     5  27 

3365 
3563 
3533 

3XX7 
9008 

107  34  35 
85  59  34 
61     7  56 
41     3  22 
82  35  24 

3374 
3569 

3517 
3X34 
30x7 

218 


MERCURY,  1897. 


GREENWICH  MEAN  TIME.                                                 ' 

JANUARY. 

FEBRUAfiY. 

1 

Ascension. 

Var.  of 
RA. 
for  z 
Hour. 

AppaTBQt 
DecUziation. 

Var.  of 

forz 
Hour. 

Meridian 
Passage. 

4 
1 

1 

Ascension. 

Var.  of 
RA. 

forz 
Hour. 

Appax«Dt 
Declination. 

Var.  of 

DocU 
forz 
Hour. 

Meridiaa 
PaaMC 

Noon. 

Ns^ 

JVSWM. 

Aims. 

Noon. 

Noon. 

Nmm. 

A^M. 

h  m     • 

• 

•     $       m 

m 

h   m 

h  m     • 

• 

•     »       m 

m 

h   ■ 

I 

20    759.44 

+Z4.26a 

-21  53  31.4 

+60.76 

Z26.5 

z 

Z9  41  49.56 

-•-304 

-Z8  22  Z9.2 

-90.57 

22  49^ 

2 

20  13  34.61 

13.635 

2Z  28  44.8 

^.06 

z  24.2 

2 

19  41  11-45 

-0.884 

Z8  34  IZ.8 

A77 

22  45.4 

3 

20  18  54.15 

z«.958 

ai    3   7-9 

6f.94 

125-5 

3 

19  41    6.55 

+  0.46Z 

18  45  z8.6 

16.77 

22  42.1 

4 

20  23  55.83 

Z3.Z65 

20  36  51.4 

66.34 

Z26.6 

4 

19  41  32.94 

z.7a4 

18  55  35-x 

14.58 

2239.Z 

5 

20  28  37.  Z9 

zz.ad4 

20  10   7.9 

67.Z8 

X27.3 

5 

Z9  42  28.64 

t.9oa 

X9   457.0 

33.33 

2236.5 

6 

20  32  55.50 

+zo.a43 

-19  43  ".9 

+67.37 

z  27.6 

6 

19  43  5X-55 

+  S.993 

-Z9  Z3  20.8 

-Z9.74 

2234.3 

7 

20  36  47.83 

9.096 

Z9  z6  Z9.8 

66.84 

127.5 

7 

19  45  39.62 

4-999 

X9  20  43.7 

X7-X4 

2232.5 

8 

2040  11.04 

7.816 

z8  49  49.8 

65.5X 

Z26.9 

8 

19  47  50.82 

5-939 

Z9  27    2.9 

14^ 

22  31.  z 

9 

20  43    1.89 

6.398 

z8  24    2.2 

63.30 

Z25.8 

9 

19  50  23.24 

6.768 

Z9  32  z6.a 

ZZ.6S 

22  30.0 

lO 

20  45  17-05 

4.84a 

17  59  18.9 

60.  Z5 

I24.Z 

10 

19  53  X5-XO 

7-548 

Z9  36  2Z.7 

S.80 

22  29.2 

zz 

20  46  53.29 

+  3.156 

-Z736    2.4 

+56.05 

z  21.7 

II 

Z9  56  24.74 

+  6.350 

-Z9  39  Z7.9 

-5.87 

2228.7 

Z2 

20  47  47.63 

+  X.354 

Z7  Z4  36.0 

30.98 

z  18.7 

12 

19  59  50.62 

8.896 

Z9  4Z    3.0 

-3.88 

22  28.4 

13 

20  47  57-54 

-  0.54a 

z6  55  22.5 

44*99 

z  14.8 

13 

20    331.32 

9-486 

X9  4X  35-9 

+  0.Z5 

22  28.3 

M 

2047  2Z.Z6 

a.495 

z6  38  43.0 

38.X7 

z  10.3 

14 

20   725.55 

zo.oa5 

X9  40  55-4 

3.a3 

22  28.5 

15 

20  45  57.68 

4.460 

16  24  55.7 

30.67 

I  4.9 

V 
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IS 
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VENUS,  1897. 


, 

GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

4 

a 
o 

o 

AstGHsion. 

Vu.of 
ILA. 

fori 
Hour.   , 

ApparflDt 
D«ciio4tioii. 

V*r.  of 
Decl, 
tot  1 
Hour. 

Mendian 
Puug«. 

-a 

D 

0 

Ap^a™t 
AscehsloD. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
DacUiiKtioli, 

Var.of 

fort 
Hoar. 

MendJaa 

^W«. 

Mm, 

NMm. 

Nstm. 

Natm.          '     Nixm. 

N^tm. 

JrtWi. 

h    m    • 

• 

•      »        m 

n 

h    m 

h    m    • 

• 

•     t       » 

m 

h    m 

Z 

2  12    4-4» 

-5.3x0 

+z8  12  29.  z 

-60.96 

23  27^4 

Z 

2    6  Z7.30 

+4.439 

+ZZ     2  22.6 

+  S-S9 

2x23.5 

2 

2    959.18 

5.XS4 

Z748  0.0 

6X.4O 

23  2Z.4 

2 

2    8    6.4Z 

4.665 

XI    4    6.7 

S-34 

2Z  2Z.5 

3 

2    758.52 

4.9a7 

X7  23  24.3 

61.50 

23 15.6 

3 

2  zo    1.09 

4.893 

ZZ    638.4 

7.98 

2ZZ9.5 

4 

2    6    3.Z8 

4.691 

z6  58  50.8 

61.35 

23  9.9 

4 

2  Z2     Z.15 

^I13 

ZZ   955.6 

9.14 

2Z  Z7.6 

5 

2    413-82 

4-4*8 

z6  34  27.0 

60.68 

23  4.3 

3 

2  Z4    6.40 

5.396 

11  13  56.4 

xo.99 

2Z  Z5.8 

6 

a   231.03 

-4.X41 

+z6  zo  20.7 

-59.79 

22  58.8 

6 

2  z6  i6.66 

+5-539 

+ZZ  z8  38.9 

+ia.6x 

2Z  Z4.Z 

7 

2   055.36 

S-8S4 

15  46  39.2 

58.6X 

22  53.4 

7 

2  z8  31.77 

3.730 

ZZ  24    z.z 

14.3a 

2Z  Z2.5 

8 

z  59  27.27 

S.5" 

152329.4 

57.16 

22  48.2 

8 

2  20  51.57 

5.99a 

ZZ  30    I.O 

15-76 

2Z  ZI.O 

9 

158   7.13 

^x7t 

15    057.5 

55.46 

22  43.1 

9 

2  23  15.90 

6.xa8 

zi  36  36.8 

i7.ax 

2z    9-5 

lO 

I  56  55-26 

t.881 

X4  39   9.3 

53.59 

22  38.  Z 

zo 

2  25  44.63 

6.2t88 

ZZ  43  46.5 

18.59 

2Z     8.1 

zz 

X  55  51-94 

— a.460 

+Z4  z8  10.Z 

-31-37 

22  33.2 

IZ 

2  28  I7.6Z 

+6.469 

+ZZ  5z  28.4 

+19^89 

2Z    6.8 

Z2 

1  54  5736 

t.09a 

1358   4.5 

49.05 

22  28.5 

Z2 

2  30  54.72 

6.^1 

XI  59  40.7 

ti.ia 

2Z     5.5 

13 

z  54  ZI.66 

1.7x9 

13  38  56.7 

46.58 

22  24.0 

13 

2  33  3582 

6.795 

Z2     82Z.6 

aa.aB 

2Z    4-3 

M 

1  53  3492 

1.344 

13  20  49.8 

43.98 

22  19.6 

14 

2  36  20.8Z 

6-954 

Z2  Z7  29.4 

93.36 

2Z     3.2 

15 

Z53    7-22 

0.968 

13    346.5 

4X.a8 

22  Z5.3 

15 

239    9.57 

7.109 

Z227     2.3 

94-37 

2Z     2.Z 

i6 

1  52  48.53 

-«.59S 

+Z2  47  49.1 

-38.51 

22  ZZ.2 

z6 

242     Z.99 

+7.960 

+Z2  36  58.6 

+95-31 

2Z     Z.Z 

17 

z  52  38.8Z 

— 0.390 

Z2  32  58.8 

3^68 

22     7.2 

17 

2  44  57-98 

7.407 

Z2  47  z6.8 

a6.i9 

2Z     O.Z 

i8 

X  52  37-97 

40.148 

12  19  16.8 

3S.8I 

22     3.4 

z8 

2  47  57-44 

7.549 

12  57  55.2 

a7.oo 

2059.2 

19 

X  52  45.87 

0.510 

12     643.9 

99.93 

2Z  59.7 

19 

2  5z    0.26 

7.687 

13   852.3 

97.74 

2058.3 

20 

X53    2.37 

0.86s 

ZZ  55  2a2 

27.05 

2Z  56.2 

20 

254  6.36 

7.8a3 

Z320   6.3 

9B.41 

2057.5 

21 

z  53  27.31 

4-X.1X4 

+ZZ45    5.2 

-a4.io 

2Z  52.8 

2Z 

a  57  Z5.65 

+7.953 

+13  31  35-7 

+99*09 

2056.8 

22 

154   0.5Z 

1*554 

IX  35  58.3 

tx.38 

2Z  49.5 

22 

3   0  28.05 

8.a8x 

13  43  19.0 

99-57 

2056WI 

23 

X  54  41.75 

1.885 

zz  27  58.8 

18.59 

2Z  46.4 

23 

3    3  43-47 

8.aos 

13  55  14.8 

90.06 

2055-5 

24 

z  55  30.82 

t.fl06 

ZZ2Z     5.5 

15.86 

21  43.4 

24 

3    7    1 82 

8.395 

Z4    7  2Z.6 

30.49 

2054.9 

25 

z  56  27.48 

••517 

ZZ  Z5  16.9 

x^ao 

21  40.5 

25 

3  zo  23.04 

8.443 

X4  19  37-9 

90.86 

2054.3 

26 

X  57  31-5X 

4«.8x9 

4-II  103Z.4 

-10.60 

21  37.8 

26 

3  13  47-05 

+8.558 

+1432    2.4 

+31.17 

2053.8 

27 

z  58  42.67 

S.XII 

II    647.4 

8.08 

2Z  35-2 

27 

3  17  13.78 

8.670 

14  44  33.8 

31.43 

2053.4 

28 

2   0   0.73 

^S94 

IX    4    3.0 

5.^ 

2Z  32.7 

28 

3  20  43.17 

8.779 

Z4  57  10.6 

31-63 

2053.0 

29 

2    z  25.46 

S.667 

zz     2  16.4 

387 

2Z  30.3 

29 

3  24  15.14 

8.886 

15   951-7 

31.78 

2052.6 

30 

a   256.62 

3.930 

XX    Z25.4 

-0.99 

2Z  27.9 

30 

3  27  49.65 

8.991 

15  22  35.9 

31^ 

2052.3 

31 

2   433.97 

44.184 

4-zz    z  28.Z 

4-i.ti 

2Z  25.6 

51 

3  31  26.64 

49.093 

+Z5  35  2Z.9 

+31.93 

2052.0 

32 

2   6  Z7.30 

44.499 

+ZZ     2  22.6 

4-S.3a 

2Z  23.5 

32 

3  35    6.06 

+9.193 

+Z548   8.5 

+31.93 

2051.7 

Day  of  tbe  Month. 

UL 

6th. 

11th. 

16th. 

81st 

Mth. 

iist 

Day  of  the  Month. 

6th. 

10th. 

16th. 

flOOL 

MOl 

6ltb. 

Sei 
He 

nidiameter  . 
nr.  Parallax  . 

30.8 

m 
29.0 
30.0 

27.6 
28.5 

25.8 
26.7 

23.9 
24.8 

m 
22.1 
22.8 

m 
20.3 
2Z.I 

Semidiameter .    .    . 
Hor.  Parallax  .    .    . 

z8.8 
19.4 

18.0 

m 

t6.i 
16.7 

m 
150 
Z5.6 

m 
Z4.O 
X4.5 

1^2 

13-6 

HoTK^Ttw  ilia  4-  indlcttM  north  d«cllaat]<du; 

ths  aign  —  tiidlcatM  •onib  d^cUoAiIoDft 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

a 

o 

1 

Ascension. 

Vsr.o! 

ion 

Hour. 

Appsrvdt 
Decfiastlon. 

Var,  ol 
DacL 
fori 

Hour. 

Meridian 
Passage. 

1 

Apparent 
Ascension. 

Vsr.  of 
R.A. 
for  E 
Hour. 

Apparent 
Decllastiofb. 

Var.  of 

Decl. 
tor  I 
Hour. 

Meridian 
Passage. 

N09H, 

JVTam. 

N0om. 

No»m. 

nr^^m. 

JVam. 

ATam. 

Na^n, 

h  m    • 

1 

0     *     • 

m 

h    m 

h  m     t 

• 

0     •     1* 

m 

h   m 

X 

3  3X  26.64 

+  9-093 

+X5  35  2Z.9 

+31.93 

20  52.0 

1 

5  40  33.49 

+11.487 

+20  51  53.9 

+l^9o 

2059.8 

2 

3  35    6-o6 

9.193 

X548    8.5 

3X.93 

20  5z,7 

2 

5  45    9.83 

XI.538 

20  56  57.2 

19.07 

2Z     0.5 

3 

3  38  47-86 

9.«9X 

16   054.6 

SX.89 

20  5X.5 

3 

54947.37 

11.587 

2Z     Z  33.2 

10.93 

2Z     Z.2 

4 

3  42  3x99 

9.387 

z6  Z3  38.9 

SI.8O 

20  5Z.3 

4 

55426.07 

ix.^ 

2X     54X.4 

9-75 

2Z     Z.9 

5 

346x8.41 

9.48a 

z6  26  20.5 

31.66 

20  5Z.2 

5 

5  59    5.87 

11.679 

2X     92X.3 

8.57 

2Z     2.6 

6 

350   7.08 

+  9.573 

+z6  38  58.2 

+31.47 

20  5Z.Z 

6 

6    346.73 

+IX.731 

+2X  X2  32.4 

+  7-35 

2X     3.4 

7 

3  53  57-97 

9.666 

z6  5Z  30.9 

3i.a4 

20  5Z.Z 

7 

6    828.62 

11.764 

2X  X5  X4.X 

6.19 

2X     4.Z 

8 

3  57  5X.05 

9.756 

X7    357.6 

30.97 

tosz.z 

8 

6  Z3  ZZ.48 

11.804 

2X  X7  26.x 

4.87 

2X     4.9 

9 

4    z  46.28 

9.845 

Z7  z6  Z7.4 

50.66 

20  51.Z 

9 

6  17  55.27 

11.849 

2XX9   7.9 

S.60 

21     5.7 

zo 

4    5  43-62 

9.933 

Z7  28  29.  z 

30.SX 

20  5Z.2 

10 

6  22  39.95 

11.876 

21  20  X9.X 

••S3 

2X     6.5 

zz 

4    943.04 

•H0.OX8 

+Z7  40  3Z.8 

+•9.98 

205Z.2 

zz 

6  27  25.48 

+11.9x9 

+21  20  59.3 

+  1.03 

2X    7.3 

X2 

4  X3  44.53 

Z0.X03 

X7  52  24.5 

39.48 

20  5X.3 

Z2 

632  ZZ.82 

ZI.945 

21  21     8.x 

-0.99 

2Z     8.Z 

13 

4  X7  48.05 

Z0bx87 

18   4   6.3 

99.00 

2051.4 

13 

6  36  58.9Z 

11.976 

2X  20  45.2 

i.6a 

2Z     8.9 

14 

4  2X  53.56 

XO.270 

z8  Z5  36.2 

98.48 

20  5Z.6 

X4 

6  4Z  46.7Z 

19.004 

2X  X9  50.3 

t.96 

2X     9.8 

15 

4  26    Z.04 

10.351 

z8  26  53.2 

«7>9« 

20  5Z.8 

X5 

64635.Z7 

I9.Q30 

21  x8  23.x 

4.31 

2X  XO.7 

i6 

4  30  10.45 

+XO.43X 

+x8  37  56.3 

+37.33 

20  52.0 

z6 

6  5z  24.23 

+19.054 

-I-2X  z6  23.3 

-5.67 

2X  ZZ.6 

17 

4  34  2Z.76 

XO.509 

18  48  44.7 

96.70 

20  52.3 

X7 

656Z3.85 

19.076 

2z  Z3  5a7 

7.04 

2Z  Z2.5 

x8 

4  38  34.94 

10.586 

18  59  17.5 

96.03 

20  52.6 

z8 

7    X    3.97 

19.096 

2Z  ZO  45. Z 

8.49 

2X  Z3.4 

19 

4  42  49.95 

zo.66a 

X9   933.8 

•533 

20  53.0 

19 

7    554.56 

19.1X5 

2Z     7     6.3 

9.81 

2X  Z4.3 

20 

4  47    6-75 

10.736 

Z9  19  32.6 

34.58 

20  53-3 

20 

7  10  45.57 

19.X3X 

2Z     254.x 

11.90 

2X  X5.2 

21 

4  5X  25.3Z 

+Z0.809 

+Z9  29  Z3.2 

+33.80 

20  53.7 

2Z 

7  X5  36.93 

+19.145 

+2058     8.5 

—19.60 

2X  x6.x 

22 

4  55  45.59 

XO.879 

X9  38  34.7 

33.99 

20  54.Z 

22 

7  20  28.59 

13.157 

20  52  49.4 

14.00 

2X  X7.O 

23 

5   0   7.54 

10.947 

X9  47  36.3 

99.  X4 

20  54.5 

23 

7  25  2a49 

19.166 

20  46  56.7 

15.40 

2X  X7.9 

24 

5    4  3X.X3 

XZ.0Z4 

X9  56  X7.3 

ti.37 

2055.0 

24 

7  30  Z2.59 

19.173 

20  40  30.5 

16.79 

2X  X8.9 

25 

5   856.32 

11.079 

20   436.9 

90.96 

20  55.5 

25 

7  35    4.83 

19.176 

20  33  30.6 

18.19 

2X  X9.8 

26 

5  X3  23.05 

+11.143 

-1-20  Z2  34.2 

+19.43 

2056.0 

26 

7  39  57.  x8 

-|-I9.x8x 

+20  25  57.2 

-19.59 

2Z  20.7 

i27 

5  X7  51.28 

11.905 

2020    8.7 

18.45 

20  56.6 

27 

7  44  49- 58 

19.X89 

20  Z7  50.3 

90.98 

2X  2X.6 

28 

5  22  20.98 

XZ.36S 

20  27  Z9.5 

17.45 

20  57.2 

28 

7  49  42.00 

19.X82 

20     9  ZO.Z 

99.37 

2X  22.6 

29 

5  26  52.09 

11.383 

2034   6.Z 

16.43 

20  57.8 

29 

7  54  34.37 

13.X79 

19  59  56.5 

33.76 

2X23.6 

30 

5  3X  24.57 

IX.S79 

20  40  27.8 

15.38 

2058.4 

30 

7  59  26.66 

13.X74 

Z950   9.8 

.  35.14 

2X24.5 

31 

5  35  58.39 

+".434 

+20  46  23.9 

+X4.30 

2059.x 

3X 

8    4  Z8.82 

+X9.X68 

+19  39  50.x 

-^5X 

2X  25.5 

32 

5  40  33.49 

+IX.487 

+20  5X  53.9 

+13.20 

2059.8 

32 

8   9x0.83 

+X9.x6l 

+19  28  57.7 

-37.87 

2X  26.4 

Day  of  th«  Month. 

Cth. 

10th. 

Utfa 

1 

L    tOtfa.    1 

Cth. 

SOth. 

Day  of  the  Month. 

4th. 

tth. 

14th 

.  19th.'s 

4th. 

Mth. 

Semidiameter  .    .    . 
Hot.  Parallax  .    .    . 

• 

12.4 
Z2.9 

m 
IZ.7 
Z2.2 

IV 

zz.] 
zz.< 

Z0.6   ] 
;   zi.o   ] 

• 

O.Z 

to.5 

9*6 
Z0.0 

Se 
He 

midiamQter .    .    . 
)r.  Parallax  .    .    . 

9.2 
9.6 

8.9 
9.2 

s.t 

8.S 

\     8.6 

8.0 
8.3 

m 

8.0 

TI 

b«  tifn  +  prefixftd  to  th*  honrlr  ohsuf •  of  doclinstion  tndieat««  tl 

ura  d0creasiiL£.    The  tlgu  —  iadicates  that  north  decltnatjoi 

lat  north  dAcUnatlona  ar*  lner«asing  and 

tonth  declinations 

228 


VENUS,  1897. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER, 


Apparent 

Asceosion. 


Noo%, 


h  m  1 
8  9  10.83 
8  14  2.63 
8  18  54.19 
8  23  45.48 
8  28  36.48 

8  33  27.16 
8  38  17.48 

843  7-43 
8  47  56.98 
8  52  46.11 

8  57  34.80 

9  2  23.04 
9  7  10.81 
911  58.09 
9  16  44-87 

9  21  31.13 
9  26  16.87 
9  31  2.08 

9  35  46.75 
9  40  30.87 

9  45  14*44 
9  49  57.44 
9  54  39.88 
9  59  21.75 
xo  4  3.07 

zo  843.83 
xo  13  24.04 
xo  x8  3.70 
10  22  42.83 
zo  27  21.42 

xo  3x  59.50 
xo  36  37.07 


Var.  of 
R,  A. 
for  1 

Hour. 


ArSwff. 


+20. 161 

IS.  152 

10.142 

IS.  130 
ZS.XZ7 

-flS.K)3 

13.088 
Z2.072 

xa.055 
xa.037 

+ZS.OI8 
ZI.999 
11.979 
11.959 
XI.938 

+XX.9I6 

XX.894 

xx.87a 
XZ.849 
ii.8a6 

+xx.8q4 
XX.78X 
".757 
11.734 
11.7x0 

+XI.687 
XX.664 
ZZ.64X 
ZZ.619 
11.597 

4.1X.576 
+11-555 


Apparent 


A2w». 


+19  28  57.7 
19  17  32.6 
19  535.x 
X853  5.5 
x8  40   4.x 

+x8  26  31.0 
x8  12  26.6 
X7  57  51.2 
X7  42  45.x 
X7  27    8.7 

+17  IX    2.4 

16  54  26.4 
x6  37  2X.3 
16  19  47.3 
x6    X  45.0 

+15  43  14.8 
15  24  17.4 
15  453.x 
1445  2.6 
X4  24  46.2 

+X4  4  4-5 
X3  42  58.0 
13  21  27.5 
X2  59  33-5 
12  37  16.5 

+X2  14  37.x 

XI  51  36.0 
XI  28  13.9 
XX  4313 
xo  40  28.8 


+XO  x6   7.x 
+  9  51  26.8 


Var.  of 
Decl. 
for  I 

Hoar. 


No9n. 


-^.87 
99.35 
30.57 
SI.90 
SS-ss 

-34.53 
35.83 

38.39 
99.64 

-40.88 

4S.XX 
43.32 

44.51 
45.68 

-46.82 
47.9s 
49-06 
50.15 

31.32 

— SS.36 

5^98 
54.27 
35.34 
56.18 

-57.XO 
57.99 
38.86 
59.70 

60.51 

—61.30 

-63.06 


Meridian 
Passage. 


h  m 
2X  26.4 
21  27.3 
21  28.2 
21  29.1 
2X  30.0 

21  30.9 
21  31.8 
21  32.7 

21  33-5 

2X  34.4 

21  35.3 
21  36.2 
2X  37.0 

2X  37-9 

2X  38.7 

2139.5 

21  40.3 
2X  4I.I 
2Z  42.0 
21  42.8 

2Z  43.6 
21  44.4 
2X  45.1 
21  45.8 
21  46.5 

2Z  47.2 
21  47.9 
21  48.6 
21  49.3 
21  50.0 

21  50.7 
2X  51.4 


AppvQut 

Rii^hi 
Asctioaion. 


Noon, 


b  m  8 
XO  31  59.50 
XO  36  37.07 
XO41  14.17 
10  45  50.80 

10  50  26.99 

XO55  2.76 
XO  59  38.12 
XX.  4  13.10 
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•      t        m 

m 

h    m 

h  m     • 

• 

•     $       m 

m 

h   m 

X 

10  48  25.39 

-0.197 

+8  50  17.X 

+X.93 

16    0.2 

X 

xo  40  34.64 

— I.OXX 

+  9  45  36.2 

46.55 

1350.3 

2 

xo  48  20.30 

0.337 

851    5.6 

t.xz 

15  56.1 

2 

10  40  10.14 

X.030 

9  48  14.9 

6.65 

13  460 

3 

10  48  14.49 

0.857 

8  51  58.4 

t.fl9 

15  52.x 

3 

xo  39  45.19 

1.048 

9  50  55-8 

6.74 

13  41.6 

4 

X048    7.95 

0.187 

8  52  55-5 

••47 

X548.X 

4 

xo  39  19.82 

1.065 

9  53  38.6 

6.83 

X3  37-3 

5 

X048   0.69 

0.3x8 

8  53  57.0 

3.65 

15  44.0 

5 

10  38  54.05 

X.082 

9  56  23^3 

6.90 

1332-9 

6 

10  47  52.70 

-0.348 

+855    2.8 

+3.83 

15  39.9 

6 

10  38  27.90 

-1.097 

+  9  59  10.0 

4^97 

X3  28.5 

7 

xo  47  44.00 

0.378 

8  56  X2.8 

3.0X 

15  35.8 

7 

1038    1.37 

X.XX2 

10    X  58.3 

7.04 

13  24.1 

8 

JO  47  34-59 

0.407 

8  57  27.0 

S.18 

15  31-7 

8 

10  37  34-50 

X.X36 

10   4  48.2 

7-11 

X319-8 

9 

xo  47  24.48 

0.436 

8  58  45.3 

3.35 

X5  27.6 

9 

1037    7.30 

X.X39 

xo   739.6 

7-^7 

X3  15-4 

10 

xo  47  13.66 

0.465 

9   0   7.8 

3.5a 

15  23.5 

xo 

10  36  39.79 

X.X58 

xo  xo  32.4 

7.3a 

X3  IIU3 

XI 

X047   2.x6 

-0.494 

+9    134.3 

+3.69 

15  19.4 

II 

10  36  1X.99 

— X.X64 

-Ho  13  26.4 

47.«7 

X3    6.6 

X2 

xo  46  49-97 

0.5^ 

9    3    4.7 

3.85 

X5  15.2 

12 

10  35  43.92 

X.X75 

10  x6  21.3 

7-31 

X3    2-3 

13 

xo  46  37.09 

0.531 

9   439.1 

4.0Z 

15  ".I 

X3 

10  35  15.60 

X.X85 

10  19  17.2 

7.35 

12  57.8 

14 

xo  46  23.54 

0.579 

9   6x7.4 

4.17 

15    6.9 

14 

10  34  47.05 

X.X94 

xo  22  14.0 

7.38 

X2  53.4 

15 

X046   9.33 

0.606 

9   759.5 

4*33 

15    2.7 

15 

10  34  18.29 

X.802 

X025  1X.5 

7.40 

X2  49.0 

x6 

10  45  54.46 

-0.633 

+9   945.4 

+4.49 

14  58.6 

16 

10  33  49.34 

— x.ao9 

-l-io  28   9.4 

47.4a 

12  44-5 

17 

10  45  38.94 

0.660 

9  "  35.1 

4.64 

14  54.4 

17 

10  33  20.22 

z.sx6 

10  3X    7.8 

7.44 

X2  40. 1 

i8 

10  45  22.77 

0.687 

9  13  28.4 

4.79 

14  50.X 

18 

10  32  50.95 

I.3SS 

1034   6.7 

7-45 

12  35.7 

19 

1045    5.97 

0.7x3 

9  15  25.2 

4.94 

M  45.9 

19 

10  32  21.55 

1.337 

^1037    5.7 

7.45 

X2  31-3 

20 

xo  44  48.55 

0.7S9 

9  X7  25.5 

5.09 

14  41.7 

20 

10  31  52.04 

X.33X 

1040   4.7 

7-44 

12  26.9 

2X 

xo  44  30.52 

-0.764 

+9  X9  29.4 

+5.a4 

14  37.5 

21 

10  31  22.44 

-1.234 

+X043    3-7 

47.44 

12  22.4 

22 

10  44  11.87 

0.789 

9  21  36.8 

5.38 

14  33-2 

22 

10  30  52.78 

x.a37 

xo  46    2.6 

7.44 

12  18.0 

23 

xo  43  52.63 

0.814 

9  23  47.3 

5.51 

14  29.0 

23 

10  30  23.06 

Z.S39 

XO  49    1.2 

7.43 

X2  X3.6 

24 

10  43  32.81 

0.838 

9  26    I.O 

5.64 

14  24.7 

24 

10  29  53-32 

1.339 

10  51  59«2 

7.41 

12     9.X 

25 

10  43  X2.41 

0.86X 

9  28  17.8 

5-77 

14  20.4 

25 

xo  29  23.58 

X.838 

XO  54  56.7 

7.39 

12     4.7 

26 

xo  42  51.44 

-0.884 

+9  30  37.8 

+5.89 

14  16.2 

26 

10  28  53.87 

-1.337 

+10  57  53.7 

47.36 

12     0.3 

27 

10  42  29.93 

0.907 

9  33    0.7 

6.0Z 

14  11.9 

27 

10  28  24.20 

1.235 

II    049.8 

7.3a 

"  55-9 

28 

1042  7.89 

0.929 

9  35  26.4 

6.13 

14    7.6 

28 

10  27  54.58 

X.332 

II    344.8 

7.28 

II  51-5 

29 

10  41  45-33 

0.951 

9  37  55.0 

6.24 

14    3-3 

29 

10  27  25.04 

1.339 

IX    638.7 

7.33 

XI  47.0 

30 

xo  4X  22.25 

0.97a 

9  40  26.3 

6.35 

13  58.9 

30 

10  26  55.61 

1.334 

XI    9  31.6 

7.17 

II  42.6 

31 

10  40  58.68 

-0.992 

+9  43    0.0 

4^45 

13  54-6 

31 

10  26  26.32 

-1.8X8 

+11  12  23.1 

47-11 

XX  38.2 

32 

10  40  34.64 

—X.011 

+9  45  36.2 

+6.55 

13  50.3 

32 

10  25  57.18 

-X.3II 

+IX  15  13.0 

47.05 

XI  33.8 

Da^of  tbaMoDth, 

IftL 

fffb. 

ITth. 

Sftth.  ' 

DftT  at  tfa«  MoattL 

fd. 

lOtb. 

imh 

SSth. 

'1 
Semidiameter 

19.6 

20.0 

20.4 

Hr 
20.7 

Sei 

[nidiameter 

m 
21.0 

21.2 

21.3 

21.3 

Horizontal  Pan 

illax  .    . 

X.8 

1.9 

1.9 

2.0 

He 

»rizoiital  Pari 

aiax  .    . 

2.0 

2.0 

2.0 

2.0 

NoTKi — The  lEgn  -|-  indicalH  north  deoliaadoas ; 

the  dgn  ^  ind 

ice  tea  Boath  declmailonsw 
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GREENWICH  MEAN  TIME 

MARCH. 

)                                      APRIL 

1 

7$ 

Ascension. 

Var.  of 

for  z 
Hoar. 

Appsrenl 
Declination. 

Vsr.  of 
DflcL. 
for  z 
Hoar. 

Meridian 
Passage. 

1 

s 

1 

AscezisioiL 

Var,o| 

forz 
Honr. 

Apparent 
Declination. 

Var,  of 
DecL 
forz 
Hoar. 

Meridian 
Passage. 

' 

i 

Ncom, 

J^com, 

Aim*. 

Aims. 

JVimt. 

A2Mt. 

Notm. 

JVSnw. 

h  m     • 

8 

0      »        m 

• 

h    m 

h  m     s 

s 

0         f            H 

• 

h   m 

1 

ZO  27  25.04 

-i.«(9 

+ZX   638.7 

47.^ 

ZZ  47.0 

z 

ZO  14  40.6Z 

—a  718 

+Z2  Z7  51.9 

+3.72 

932.6 

2 

zo  26  55«6z 

I.SS4 

xz   931.6 

7>^7 

zi  42.6 

2 

zo  14  23.70 

0.698 

12  19  19.3 

3.56 

928.4 

3 

zo  26  26.32 

I.SX8 

ZZJ223.Z 

7.XZ 

zz  38.2 

3 

Z014    7.42 

0.665 

12  20  42.9 

3.40 

9?4-2 

4 

zo  25  57.18 

i.axi 

zz  Z5  13.0 

7.05 

IX  33.8 

4 

zo  13  51.79 

0.^ 

12  22     2.6 

3.24 

9  20.0 

5 

ZO  25  28.2Z 

!.«« 

ZZ  z8    Z.3 

6.98 

XX  29.4 

5 

zo  13  36.82 

Ob6zz 

Z2  23  18.5 

3.08 

915-8 

6 

zo  24  59.44 

-X.194 

+ZZ  20  48.  z 

46.91 

zz  25.0 

6 

10  13  22.50 

-0.583 

+Z2  24  30.5 

+2.9a 

9x1.7 

7 

zo  24  3a89 

Z.X85 

"  23  330 

6.83 

zz  20.6 

7 

10  13  8.83 

0.556 

12  25  38.6 

a.76 

9    7-5 

8 

Z024   3.58 

I.175 

zz  26  15.9 

6.75 

zz  16.2 

8 

zo  12  55.82 

0.528 

12  26  42.7 

2.59 

9    3.4 

9 

zo  23  34.52 

I.XQ3 

zz  28  56.7 

6.66 

zz  ZI.8 

9 

ZO  12  43.48 

0.500 

Z2  27  42.8 

2.42 

859.2 

zo 

Z023   6.74 

1.151 

XI  31  35-5 

V57 

XX    7-4 

10 

ZO  12  31.82 

0.47a 

Z2  28  38.9 

t.26 

855.Z 

zz 

zo  22  39.28 

-I.138 

+11  34  IX.9 

46.47 

zz    3.0 

11 

10  12  20.84 

-0.443 

+Z2  29  3Z.Z 

+2.09 

851.0 

Z2 

zo  22  Z2.Z3 

i.za5 

IX  36  45-9 

6.37 

10  58.6 

12 

ZO  12  10.56 

0.4x4 

Z2  30  Z9.2 

1.92 

846.9 

13 

zo  2Z  45.30 

Z.1X1 

XX  39  17-5 

6.27 

10  54-3 

13 

10  12     0.97 

0.385 

12  31    3.3 

1.76 

842.8 

M 

zo  2Z  Z8.82 

1.096 

XX  4X  46.7 

6.Z6 

10  49.9 

14 

10  11  52.07 

0.356 

Z2  3z  43.5 

1.59 

838.7 

15 

zo  20  52.72 

1.080 

zz  44  X3.2 

6.05 

zo  45.5 

15 

ZO  11  43.86 

0.337 

Z2  32  19.7 

X.42 

834.7 

i6 

zo  20  27.OZ 

—1.063 

+ZZ  46  36.9 

+S.W 

zo  4Z.2 

z6 

10  11  36.35 

-0.298 

+12  32  51.8 

+X.25 

830.6 

17 

zo  20    Z.7Z 

X.045 

zz  48  57.8 

5.8Z 

zo  36.8 

17 

10  11  29.54 

0.369 

12  33  19.9 

X.09 

826.6 

i8 

zo  Z9  36.83 

I.0«7 

zz  5z  16.0 

5.69 

zo  32.5 

z8 

10  11  23.44 

0.240 

12  33  44-1 

0.92 

822.6 

19 

zo  19  12.39 

Z.009 

"  53  31-2 

5-57 

zo  28.2 

19 

10  11  18.04 

0.2ZZ 

1234.  4-3 

0.75 

818.5 

20 

zo  18  48.39 

0.990 

II  55  43.3 

5.44 

zo  23.8 

20 

10  11 13.34 

0.Z82 

12  34  20.4 

0.58 

814.5 

2Z 

zo  z8  24.85 

-0.970 

+11  5752.4 

+5.31 

10 19.5 

21 

10  iz    9.35 

-0.152 

+12  34  32.5 

+0.42 

8  Z0.5 

22 

zo  18    Z.79 

0.950 

II  59  58.4 

5.18 

zo  15.2 

22 

10  11     6.06 

0.123 

12  34  40-7 

0.25 

8    6.6 

23 

10  17  39.23 

0.999 

12     2     1.2 

5.05 

zo  10.9 

23 

10  IZ    3.48 

0.094 

Z2  34  44.9 

+0,09 

8    2.6 

24 

zo  17  17.  z8 

0.908 

12     4     0.7 

4.91 

zo    6.6 

24 

10  I  z    1.60 

0.064 

12  34  45.1 

-0.07 

758.6 

25 

zo  z6  55.65 

0.886 

12     556.9 

4.77 

10    2.3 

25 

10  iz    0.43 

0.035 

12  34  41-3 

0.24 

7  54-7 

26 

10  16  34.64 

-0.863 

+12     749.7 

+4.63 

958.0 

26 

10  10  59.97 

—0.005 

+12  34  33.5 

-0.41 

750.7 

27 

10  16  14.18 

0.840 

12     939.1 

4.48 

953.8 

27 

10  11    0.23 

+0.025 

12  34  21.8 

0.57 

746.8 

28 

10 15  54.30 

0.816 

12  11  24.9 

4.33 

9  49-5 

28 

10  11    1.18 

0.055 

12  34    6.0 

0.74 

742.9 

29 

10  15  35.00 

0.792 

12  13    7-1 

4.18 

9  45-3 

29 

10  II   2.84 

0.085 

12  33  46.3 

0.91 

739.0 

30 

10  15  16.26 

0.768 

12  14  45.7 

4.03 

9  41.0 

30 

zo  iz    5.21 

0.XZ4 

12  33  22.7 

X.07 

7  35-1 

31 

zo  14  58.13 

-«.743 

+12  16  20.7 

+3.87 

936.8 

31 

zo  zz    8.28 

40.I43 

+12  32  55-1 

-X.24 

731.2 

32 

10  14  40.6Z 

—0.718 

+12  17  51.9 

+3.73 

932.6 

32 

10  11  Z2.o6 

+0.172 

+12  32  23.5 

-X.40 

727.4 

Day  of  the  Month. 

6th. 

14th. 

22d. 

80th. 

^            Day  of  th 

e  Month. 

7th. 

16th. 

8Sd. 

Semidiameter 
Horizontal  Pars 

dla[x  !    ! 

21.3 
2.0 

1* 

21.1 

2.0 

m 

20.8 

2.0 

• 

20.5 

1.9 

Semidiameter . 
Horizontal  Pars 

m 
20.1 

X.9 

19.7 
1.9 

m 
Z9.2 

Z.8 

dlaz     .... 

Th0  sign  +  prefix 
ei«  deereei 

ed  to  the  hourly  chaage  of  declination  indicates  that  north  deoUna 
ling.    The  sign  ^  indicates  that  north  declinations  are  decressin 

itions  are  increasing  and  south  declinations 
g  and  ioath  declinations  increasing. 
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GREENWICH  MEAN 

TIME. 

1 

V 

MAY, 

JUNE 

4 

c 
o 

Apparent      1 

RifilU 
Ascension. 

Var.  of 
R  A. 
for  I 

Hour. 

Appsrant 
Deciiaatioo. 

Var.  of 
Decl, 
for  I 
Hour. 

Meridian 
Passage. 

4 
g 

1 

Ascension. 

Var.  of 
It  A. 
fori 

Hour. 

Apparent 

Declination. 

Var,  of 
Decl. 
for  X 
Hour. 

1 
i 

Meridian 
Passage. 

AVm. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m    s 

1 

e      /        ff 

n 

h    m 

h    m    1 

8 

0     »       » 

m 

h    m 

I 

10  II    8.28 

+0.143 

+12  32  55.1 

-1.24 

7  31-2 

I 

10  18    9.31 

+0.954 

+11  48  16.6 

-5.80 

536.4 

2 

10  II  12.06 

0.173 

12  32  23.5 

1.40 

727.4 

2 

10  18  32.47 

0.976 

"  45  55.9 

5-93 

532.9 

3 

.10  II  16.53 

0.20Z 

12  31  48.0 

1.56 

7  23.5 

3 

10  18  56.17 

0.998 

II  43  32.1 

6.06 

529.3 

4 

10  II  21.69 

0.230 

12  31     8.7 

1.72 

719.7 

4 

10  19  20.39 

i.oao 

II  41    5.3 

6.X8 

525.8 

5 

10  II  27.55 

0.859 

12  30  25.5 

X.88 

715.8 

5 

10  19  45.14 

X.OiS 

"  38  35.5 

6.30 

522.3 

6 

10  II  34.10 

+0.987 

+12  29  38.5 

-2.04 

7  12.0 

6 

10  20  10.41 

+X.063 

+11  36    2.7 

-6.43 

5  18.8 

7 

10  II  41.33 

0.316 

12  28  47.7 

2.20 

7    8.2 

7 

10  20  36.18 

1.084 

II  33  26.9 

6.55 

515-3 

8 

10  II  49.24 

0.344 

12  27  53.1 

2.36 

7    4-4 

8 

10  21    2.44 

X.104 

II  3048.2 

6.67 

5  11.8 

9 

ID  II  57.84 

0.372 

12  26  54.6 

2.52 

7    0.6 

9 

10  21  29.19 

x.xa5 

II  28    6.7 

6.79 

5    8.3, 

lO 

10  12     7.10 

0.400 

12  25  52.4 

t.67 

656.9 

10 

10  21  56.44 

I.X45 

II  25  22.3 

6.9X 

5    4-8 

XI 

10  12  17.02 

+a4«8 

+12  24  46.6 

-11.82 

6531 

II 

1022  24.16 

+1.165 

+11  22  35.1 

-7.0s 

5    1-3 

12 

ID  12  27.60 

0.455 

12  23  37.1 

2.97 

649.3 

12 

10  22  52.35 

X.X84 

II  19  45.1 

7.15 

457.9 

13 

10  12  38.85 

0.482 

12  22  23.9 

3.12 

645.6 

13 

10  23  21.00 

x.203 

II  16  52.3 

7.26 

4  54-4 

M 

10  12  50.74 

0.509 

12  21     7.1 

327 

641.9 

14 

10  23  50.11 

X.282 

II  13  56.8 

7.37 

451.0 

15 

10  13     3.27 

0.536 

12  19  46.7 

3.4* 

638.1 

15 

10  24  19.67 

1.241 

II  10  58.5 

7.48 

447.5 

i6 

10  13  16.43 

+0.562 

+12  18  22.8 

-3.57 

634.4 

16 

10  24  49.67 

+1.259  j  +11      757.6 

-7.59 

4  44-1 

17 

10  13  30.23 

0.588 

12  16  55.4 

3.7a 

630.7 

17 

10  25  20.11 

1.277 

II    454.x 

7.70 

440.7 

i8 

10  13  44.66 

0.6x4 

12  15  24.5 

3.86 

627.1 

18 

10  25  50.99 

1.295 

II    I  48.1 

7.8X 

4  37-3 

19 

10  13  59.70 

0.640 

12  13  50.1 

4.0X 

623.4 

19 

10  26  22.30 

I.313 

10  58  39.3 

7.9a 

433.9 

20 

10  14  15.35 

0.665 

12  12  12.2 

4-15 

619.7 

20 

10  26  54.02 

X.33O 

10  55  28.0 

8.03 

430.5 

21 

10  14  31.62 

+0.690 

+  12  10  30.9 

-4.29 

6  16.0 

21 

10  27  26.15 

+1-347 

+10  52  14. 1 

-8.X4 

427.1 

22 

10  14  48.50 

0.715 

12    8  46.2 

4-43 

6  12.4 

22 

10  27  58.69 

1.364 

10  48  57.7 

8.24 

423.7 

23 

10  15     5.97 

0.740 

12     658.1 

4.57 

6    8.7 

23 

10  28  31.64 

I.38I 

10  45  38.7 

8.34 

420.3 

24 

10  15  24.03 

0.764 

12     5     6.6 

4.71 

6    5.1 

24 

1029    4.98 

1.398 

10  42  17.3 

8.45 

416,9 

25 

10  15  42.68 

0.789 

12     3  II.8 

4.85 

6    1.5 

25 

10  29  38.72 

X.4I4 

10  38  53.5 

8.55 

413.5 

26 

10  16     1.93 

+0.813 

+12     I  13.7 

-4.99 

557.9 

26 

10  30  12.85 

+1.430 

+XO  35  27.2 

-8.65 

4  10. 1 

27 

10  16  21.75 

0.837 

II  59  12.3 

5-13 

5  54-3 

27 

10  30  47.36 

1.446 

10  31  58.5 

8.75 

4    6.7 

28 

10  16  42.14 

0.86X 

II  57    7.6 

5a7 

550.7 

28 

10  31  22.24 

X.46I 

10  28  27.5 

8.85 

4    3-4 

29 

10  17     3.10 

0.885 

II  54  59.6 

5-40 

547.1 

29 

lo  31  57-49 

1.476 

xo  24  54.2 

8.94 

4    0.0 

30 

10  17  24.62 

0.908 

II  52  48.4 

5-53 

543.5 

30 

10  32  33.11 

I.49I 

10  21  18.5 

9.04 

356.7 

31 

10  17  46.69 

+0.931 

+11  50  34.1 

-5.67 

540.0 

31 

10  33    9.08 

+1.506 

+10  17  40.5 

-9.13 

353.3 

32 

10  18     9.31 

+0.954 

+11  48  16.6 

-5.80 

536.4 

32 

10  33  45-39 

+X.520 

+10  14    0.3 

-^9.» 

350-0 

Day  of  the  Month. 

Ist 

9th. 

17th. 

86th. 

Day  of  the  Month. 

8d. 

10th. 

18th 

.  ,   Mth. 

Semidiameter    .... 
Horizontal  Parallax  .    . 

• 

18.8 

1.8 

184 
1.7 

17.9 
1.7 

17.5 

1.6 

Semidiameter    .... 
Horizontal  Parallax  .     . 

m 

X7.X 
1.6 

16.7 
1.6 

16^ 

\  ;    16.1 
5  1      1.5 

(fOTX.— Tbu  fiiL^  -|-  indicates  north  dflcLiiiiiUoi)&; 

the  ^fn  -  indicates  south  declination!. 

1 
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GREENWICH  MEAN  TIME. 

JULY.                                       ' 

1' 

AUGUST.                                     1 

a 

Apparent 

Var,  Of 
R.  A. 
for  1 
Hour. 

Appujoiit 
Declination* 

Var.  of 
DecL 
for  I 
Honj. 

Aterldlaa 
Passage. 

-a 

:^ 
0 

« 

Q 

Aicension. 

Var.  of 
RA, 

forr 
Hoar. 

Apparent 
Decimation. 

Var.  of 
DflcL 
fori 
Hour* 

Passage, 

A^wi. 

Nairn, 

ATwvi. 

Naan. 

Ar««. 

N&an, 

JrtM. 

JViwff. 

h  m    1 

1 

0     f      w 

m 

h    m 

h  m     8 

8 

e       f        *r 

m 

h   m 

1 

10  33    9.08 

+X.506 

+10  17  40.5 

-9.X3 

353.3 

Z 

1054    8.05 

+X.844 

+8    9    Z.6 

-IX.44 

2  Z2.4 

2 

10  33  45-39 

X.S90 

10  14    0.3 

9.2a 

350.0 

2 

lo  54  52.39 

X.85X 

8   426.4 

IX.50 

a   9.2 

3 

10  34  22.04 

X-535 

10  10  17.9 

9.3X 

346.7 

3 

10  55  36.90 

X.S58 

7  59  49.9 

XX.35 

2   6.0 

4 

xo  34  59.03 

t.549 

10    6334 

9.40 

343.4 

4 

10  56  21.58 

X.865 

7  55  12.1 

XI.60 

2   2.8 

5 

10  35  36.36 

1.563 

10    246.7 

9.49 

340.x 

5 

1057    6.43 

X.878 

7  50  33.x 

XX.6S 

X59.7 

6 

10  36  14.03 

+X.576 

+  9  58  57.9 

-9.58 

336.8 

6 

xo  57  51.44 

+X.879 

+7  45  52.9 

— 1X.70 

X56.5 

7 

10  36  52.00 

1.589 

9  55    7*0 

9.67 

3  33-5 

7 

10  58  36.59 

X.885 

74x11.5 

XX.75 

X53.3 

8 

10  37  30.27 

x.6oa 

9  51  14.1 

9.75 

330.2 

8 

10  59  21.90 

1.891 

7  36  28.9 

XX.80 

z  50.  z 

9 

1038    8.85 

1.614 

9  47  19.2 

9.83 

326.9 

9 

IX    0   7.36 

1.897 

7  3x  45.x 

X1.85 

Z46.9 

lO 

10  38  47.72 

i.6a6 

9  43  22.3 

9.9X 

323.6 

10 

IX    052.96 

1.903 

727   a2 

XX.89 

X43.7 

II 

10  39  26.89 

+X.638 

+  9  39  23.4 

-9.99 

320.3 

II 

IX    X  38.69 

+1.909 

+7  22  14.3 

-11.94 

X40.5 

12 

1040    6.35 

1.650 

9  35  22.6 

XO.07 

3  x7.x 

12 

iz    2  24.56 

1.914 

7  17  27.4 

11.98 

X37.4 

13 

10  40  46.09 

X.662 

9  31  19-8 

XO.15 

313.8 

13 

II    3  10.56 

1.919 

7  X2  39.5 

x2.oa 

X34.2 

M 

10  41  26.10 

X.673 

9  27  15.2 

10.  S3 

3  10.6 

X4 

IZ    3  56.68 

1.924 

7    750.5 

12.06 

z  3Z.Z 

-       15 

10  42    6.38 

X.684 

923    8.8 

X0.3X 

3    7.3 

X5 

IZ    442.92 

X.929 

7    3   0.6 

IS.XO 

Z27.9 

i6 

10  42  46.93 

+1.695 

+  9  19    0.7 

— X0.38 

3    4.x 

x6 

II    5  29.28 

+X.934 

+658   9.7 

—IS.  14 

Z24.8 

17 

10  43  27.74 

X.706 

9  14  50.7 

XO.45 

3    0.8 

17 

II    615.77 

X.939 

6  53  17.9 

xa.x8 

Z  21.6 

i8 

1044    8.80 

1.7x7 

9  10  39.0 

XO.53 

257.5 

18 

II    7    2.36 

X.944 

6  48  25.  z 

xa.ts 

z  18.5 

19 

10  44  50.12 

x.W 

9    625.4 

10. 60 

254.2 

19 

II    74905 

1.948 

6  43  31.5 

X2.25 

XX5.3 

20 

10  45  31.69 

X.737 

9     2  lO.I 

10.67 

2  51.0 

20 

II    835-84 

1.952 

6  38  37.x 

Xa.29 

Z  Z2.2 

21 

10  46  13.50 

+1-747 

+  8  57  53-1 

-10.74 

247.7 

21 

II    922.74 

+1.956 

-^  33  4X.9 

-I«.»l 

z   9.0 

22 

104655.55 

X.757 

8  53  34.5 

X0.81 

244.5 

22 

II  10   9.73 

X.96O 

6  28  45.8 

x«.35 

X    5.9 

23 

10  47  37.83 

1.766 

8  49  14-2 

10.88 

241.3 

23 

II  10  56.81 

X.964 

6  23  49.0 

xa.38 

z    2.7 

24 

10  48  20.34 

X.776 

8  44  52.3 

10.95 

2  38.1 

24 

II  II  43.97 

X.967 

6  z8  51.5 

X2.4X 

059.6 

25 

1049    3.09 

X.785 

8  40  28.7 

XX.02 

2  34-8 

25 

II  12  31.21 

X.97O 

6  X3  53.3 

xa.44 

056.4 

26 

10  49  46.04 

+X.794 

+  8  36    3.6 

—11.08 

2  31.6 

26 

II  13  18.53 

+X.973 

+6    854.4 

-X2.47 

053.3 

27 

10  50  29.20 

X.803 

8  31  37.0 

XX.I4 

2  28.4 

27 

II  14    5.92 

1.976 

6    354.9 

X2.S0 

0  50.Z 

28 

10  51  12.57 

X.8X3 

827    8.8 

XX.2X 

2  25.2 

28 

II  14  53.38 

1.979 

5  58  54.8 

XS.52 

047.0 

29 

10  51  56.15 

X.890 

8  22  39.  z 

IX.27 

2  22.0 

29 

II  15  40.90 

I.98X 

5  53  54.x 

X2.54 

043.8 

30 

lo  52  39.92 

x.8s8 

818   8.0 

".33 

218.8 

30 

II  1628.48 

X.98S 

5  48  52.9 

12.56 

040.6 

31 

10  53  23.89 

+X.836 

+  8  13  35.5 

-IX.39 

2  15.6 

3X 

IZ  17  16.H 

+X.985 

+5  43  5X.3 

— xa.58 

037-5 

32 

1054    8.05 

+X.844 

+  8    9    1.6 

-11.44 

212.4 

32 

IZ  18    3.78 

+1.987 

+5  38  49.2 

—12.60 

034.4 

DAT  of  tb«  MOQllL 

Ith. 

Itttu 

iOth. 

iSih. 

Da^  of  the  MontlL 

ith, 

llth. 

n«t. 

Mth. 

Se 
He 

midiameter    .... 
>rizontal  Parallax  .    . 

15.8 
1.5 

15.5 
15 

15.3 
14 

15.X 
X4 

Semidiameter 
Horizontal  Pan 

illaV  !    ! 

Z5.0 
X.4 

Z4^8 
x.4 

X4-7 
x.4 

X4-6 
x.4 

n 

be  den  +  prefixed  to  the  hoorly  ohaage  of  declination  indicates  that  north  dedini 
are  decreasing.    Ttie  al^a  —  indii^atea  tint  north  dsdiaatlana  are  decreaili: 

Lf  and  aonth  dacUaatToaB  Increulng. 

240 


JUPITER,  1897. 


GREENWICH  MEAN  TIME. 

SEPTEMBER, 

OCTOBER. 

1 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R,  A. 
fori 

Hour. 

Appareol 
Declination. 

Vftr.  or 
DocL 
for  z 
Hour. 

Meridian 
Passage. 

I 

ApparcDt 

Right 
Ascension. 

vw.or 

fLA. 

fori 
Hour. 

ApparnDt 
Decanation. 

Var.  0! 
DecL 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noom. 

Noon. 

h  m     t 

8 

0       t         n 

m 

h    m 

h  m     8 

8 

•           • 

m 

b    m 

z 

IZ  18    3.78 

+X.987 

+5  38  49.2 

— xa.6o 

03+4 

1 

XX  41  55.50 

+1.964 

+3   650.3 

-X3.53 

22  57.0 

2 

zz  18  51.50 

1.989 

5  33  46.7 

Z3.6a 

031.2 

2 

XX  42  42.57 

1.960 

3    149.9 

13.31 

22  53-9 

3 

zz  19  39.26 

1.991 

5  28  43.9 

13.63 

028.1 

3 

zz  43  29.56 

1.956 

2  56  50.1 

it.48 

2250.7 

4 

zz  20  27.05 

x.99a 

5  23  40.7 

xa.65 

025.0 

4 

zz  44  Z6.46 

i.95« 

2  51  50.8 

13.45 

22  47.6 

5 

zz  2Z  14.87 

1*993 

5  x8  37.x 

XS.66. 

021.9 

5 

"45    3.25 

1.948 

2  46  52*3 

13.43 

2244^ 

6 

zz  22    2.7Z 

+1.994 

+5  13  33.2 

-ia.67 

0  18.7 

6 

XX  45  49*93 

+1*943 

+2  41  54.5 

-ia.39 

224Z.2 

7 

II  22  50.57 

1.993 

5    829.Z 

18.68 

0  15.6 

7 

zz  46  36.51 

1.939 

2  36  57.5 

13.36 

22  38.0 

8 

"  23  38.44 

1.993 

5    324.8 

ZS.68 

0  12.4 

8 

II  47  22.98 

1.934 

2  32    1.2 

M.33 

2234.9 

9 

zz  24  26.34 

1.996 

4  58  20.3 

n.69 

0    9.3 

9 

II  48   9.33 

1.999 

227    5.7 

13.39 

22  31-7 

zo 

zz  25  Z4.25 

X.996 

4  53  X5.5 

13.70 

0   6.Z 

10 

II  48  55-55 

1.934 

2  22  II.I 

13.36 

22  28.6 

IZ 

zz  26   2.z6 

+1.996 

+4  48  Z0.6 

—13.70 

5  t   t.o 

\n  50.8 

II 

IZ  49  41.65 

+1.919 

+2  17  17-4 

—13.13 

2225.4 

Z2 

zz  26  50.07 

1.996 

4  43    5.6 

I8.7Z 

23  567 

12 

II  50  27.63 

1.913 

2  Z2  24.5 

It.  18 

22  22.3 

X3 

IZ  27  37-98 

1.996 

4  38    0.6 

13.71 

23  53-6 

13 

II  51  13.47 

1.907 

2    732.5 

I8.I4 

22  19. 1 

X4 

zz  28  25.88 

1.995 

4  32  55.5 

X3.7a 

2350.5 

14 

II  51  59.17 

1.901 

a  241.5 

13.10 

22  15.9 

15 

IZ  29  13.78 

1.995 

4  27  50.3 

13.73 

23  47.3 

15 

II  52  44.73 

1.895 

X  57  51*6 

13.06 

22  12.7 

i6 

zz  30    Z.66 

+1.994 

+4  22  45.Z 

—13.73 

23  44-2 

z6 

II  53  30.14 

+1.889 

+X53   2.7 

-13.08 

22    9.6 

X7 

zi  3049.52 

1*994 

4  17  40-0 

13.71 

23  41.0 

17 

II  54  15.40 

1.883 

z  48  14.8 

11.97 

22    6.4 

i8 

XI  31  37-37 

1.993 

4  12  34-9 

13.71 

23  37.9 

18 

II  55    0.50 

1.876 

I  43  28.1 

ix.9a 

22    3*2 

19 

zz  32  25.20 

1.99a 

4    7298 

13.70 

23  34.7 

19 

II  55  45.44 

1.8^ 

X  38  42.5 

XX.87 

22    0.0 

20 

XX  33  12.99 

1*991 

4    224.9 

13.70 

23  31-6 

20 

IZ  56  30.23 

1.863 

X  33  58*1 

11.83 

21  56.8 

21 

XX  34   0.75 

+1.989 

+3  57  20.2 

—13.69 

23  28.4 

21 

zz  57  14.83 

+1.855 

+1  29  15.0 

-11.77 

ax  53.6 

22 

zz  34  48.48 

1.987 

3  52  Z5-8 

13.68 

23  25.3 

22 

II  57  59.25 

1.847 

I  24  33.2 

XX.78 

2150.4 

23 

xz  35  36.Z7 

1.985 

3  47  11-5 

13.67 

23  22.2 

23 

II  58  43.48 

1.839 

I  19  52.7 

11.66 

21  47-a 

24 

zz  36  23.80 

1.983 

342    7.5 

13.66 

23  19. 1 

24 

II  59  27.52 

1.831 

X  X5  X3.5 

11.60 

2144.0 

25 

zz  37  Z1.38 

I.981 

3  37    3.8 

13.65 

23  15.9 

25 

12    0  11.37 

1.833 

z  zo  35.8 

11.54 

21  40.8 

26 

IX  37  58.91 

+1.979 

+332    0.5 

—13.63 

23  12.8 

26 

12    0  55.02 

+1.815 

+x   559.6 

-tl.48 

ax  37.5 

27 

II  38  46.37 

1.976 

3  26  57.5 

13. 6x 

23    9-6 

27 

12    I  38.46 

1.806 

X    X24.9 

II.4« 

ax  34.3 

28 

II  39  33.76 

1.973 

3  21  55.0 

la.59 

23    6.5 

28 

12    2  21.69 

1.797 

0  56  5Z.6 

11.S6 

21  31.0 

29 

II  40  21.08 

1.970 

3  x6  52.9 

la.57 

23    3.3 

29 

12    3    4.70 

1.788 

0  52  19.9 

11.89 

21  27.8 

30 

ZZ4Z    8.34 

1.9^ 

3  XX  513 

13.55 

23    0.2 

30 

12    347.48 

1*778 

04749.8 

IX.88 

21  24.6 

31 

XX  41  55.50 

+1.964 

+3   650.3 

-la.53 

22  57.0 

31 

12    430.03 

+1.768 

+0  43ax.4 

-11.13 

21  21.4 

32 

zz  42  42.57 

+1.960 

+3    X49.9 

—13.51 

22  53.9 

32 

12    5x2*35 

+1*758 

■K)  38  54-7 

-IX.06 

2Z  Z8.2 

Day  of  ths  Month. 

eth. 

14th. 

8Sd. 

80th. 

Day  of  tho  Month. 

Sth. 

Ifch. 

t4th. 

Se 

He 

midiameter 
»rizontal  Pan 

Ulax  '.    ! 

X4^ 

X4 

Z4.6 
14 

Z4.6 
1.4 

14.7 
M 

Semidiameter  . 
Horizontal  Pan 

iliax     ! 

•    •    . 

14'^ 

X4.9 

X4 

m 

X5.X 
X4 

1foT&— Tlw  rif&  +  hidici^tM  ttorfb  dadinfttiOBu;  the  il^  ^  vs^i 

loatttifteii 
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il                                                 GREENWICH  MEAN  TIMR                                                  ' 

NOVEMBER, 

DECEMBEH. 

a 
o 

S 

Apparenl 
Ascension. 

Var.  of 
R.A. 
for  I 

Hour. 

Apparent 
Decliuation. 

Var.  or 

UccL 
for  X 
Hour. 

Meridian 
Passage. 

App^LTent 
Ascension. 

Var.  of 
R.  A. 
for  X 

Honr. 

Apparent 
Decflaation. 

Var.  of 

Decl. 
for  X 
Hour. 

\feridian 
Passage. 

NiHm, 

Noon. 

NOOH, 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

h   m      a 

a 

•      *        m 

n 

h    m 

h  m     a 

a 

•                n 

n 

h    m 

I 

12    512.35 

+X.758 

+0  38  54.7 

-IX.08 

21  18.2 

I 

1224    4.33 

+1.347 

-X18    5-3 

-8.16 

19  38.9 

2 

12    5  54-43 

1.748 

0  34  29.7 

11.00 

21  15.0 

2 

12  24  36.43 

x.3a9 

I  21  19.6 

8.04 

19  35.5 

3 

12    636.25 

X.738 

0  30     6.5 

10.93 

21  II.8 

3 

1225    8.11 

X.31X 

I  24  30.9 

7.91 

19  32.x 

4 

12    7  17.82 

1.777 

0  25  45.2 

10.85 

21      8.5 

4 

12  25  39.35 

1.293 

X  27  39.2 

7.78 

1928.6 

5 

12    759.14 

1.716 

0  21  25.7 

XO.77 

21     5.3 

5 

12  26  10.14 

x.a74 

I  30  44-4 

7.65 

19  25.2 

6 

12    8  40.20 

+1.705 

+0  17    8.1 

—10.70 

21     2.0 

6 

12  26  40.48 

+i.a55 

-I  33  46.5 

-7.5a 

19  21.8 

7 

12    9  20.99 

X.693 

0  12  52.4 

10.62 

20  58.7 

7 

12  27  10.37 

X.236 

X  36  45.6 

7.39 

X9  18.3 

8 

12  10    1.50 

X.682 

0    8  38.6 

10.54 

20  55.4 

8 

12  27  39.80 

X.216 

X  39  41-4 

7.a6 

19  14.9 

9 

12  10  41.74 

1.670 

0    426.8 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

•  S 

Ascension. 

Var.  of 
R.A. 

for  z 
Hour. 

Apparent 
Declination. 

Var.  c9 
Decl. 
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Hour. 
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3 
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4 

Z5  47    4.36 
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4 

15  37  48.09 
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10  43.2 

5 
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6 

15  37  14-45 
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GREENWICH  MEAN  TIME- 
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0.63 

826.3 

7 

Z5  29  24.06 
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0.324 

16  48  X5.4 
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O.X73 

z6  5a  34.4 

X.37 

6Z9.4 

9 

15  30  19.76 
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+0.S0X 

-16  57  2Z.2 

-X.7X 

548.8 

17 

15  29  32.08 

0.X86 

Z647    8.8 

.+0.04 

746.0 

17 

X5  30  20.98 
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GREENWICH  MEAN  TIME, 

SEPTEMBER, 

OCTOBER. 
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Ascension. 
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for  I 
Hour. 

Apparent 
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Var.  of 
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for  x 
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-2.5a 

448.6 

1 
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-17  47  45.x 

-3.50 
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2 

15  33  10.25 
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17  n  58.2 

S.56 

4  44-9 

2 

15  42  15.85 
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3.5a 

2  56.0 

3 

15  33  23.89 

0.575 

17  13   0.1 

a.6o 
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3 

15  42  38.39 

0.944 

17  50  34.3 

3.54 
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4 

15  33  37-87 
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17 14  3.0 
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4 

1543    1.19 
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3.56 
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5 

15  33  52.18 
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2.68 
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5 
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0.964 
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3.58 
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6 
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6 
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8 
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15 
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349.8 

17 

15  48  17.60 

X.069 

18  II      I.O 

S.73 

2     3.0 

i8 

15  37  27.80 

0.775 

17  30  21.8 

3.17 

346.2 

18 

15  48  43.35 

1.077 

18  X2  30.7 

3.74 

159.5 

19 

15  37  46.55 

0.787 

17  31  38.0 

3.20 

342.6 

19 

1549    9-29 

X.085 

x8  14    0.5 

3-74 

I  56.0 

20 

1538    5.59 

0.799 

17  32  55.0 

3.a3 

339-0 

20 

15  49  35.41 

1.092 

18 15  30.5 

3.75 

152.5 

21 

15  38  24.92 

+0.811 

~i7  34  12.7 

-3.a6 

335.4 

21 

1550    1.71 

+X.099 

-x8  17    0.7 

-3.75 

149.0 

22 

15  38  44-54 

0.823 

17  35  31.X 

3.89 

331.8 

22 

15  50  28.18 

1.X06 

x8  x8  31.0 

3.76 

1455 

23 

1539    4.45 

0.83s 

17  36  50.3 

3.3a 

3  28.2 

23 

15  50  54-8X 

X.X13 

1820    X.3 

S.76 

X  42.0 

24 

15  39  24.64 

0.847 

17  38  10.  X 

3.34 

324.6 

24 

X5  51  21.60 

X.X20 

x8  21  3X.7 

S.76 

138.5 

25 

1 

153945." 

0.859 

17  39  30.5 

3.36 

321.0 

25 

15  51  48.56 

X.X26 

18  23    2.2 

3-77 

135.0 

'26 

1540    5.85 

+0.870 

-17  40  51.4 

-3-39 

3  17-4 

26 

15  52  15-66 

+x.x3a 

-18  24  32.7 

-3-77 

I  31-5 

27 

15  40  26.87 

0.881 

17  42  13.0 

3.41 

313.8 

27 

15  52  42.91 

X.X38 

18  26    3.2 

S.77 

X  28.0 

•28 

15  40  48.15 

0.892 

17  43  35.2 

3-44 

3  10.2 

28 

15  53  10.31 

X.X44 

18  27  33.7 

3.77 

X  24.6 

,29 

1541    9.69 

0.903 

17  44  57«9 

3.46 

3    6.6 

29 

15  53  37.85 

X.150 

18  29    4.2 

3.77 

X  2X.1 

30 

15  41  31.49 

0,9x4 

17  46  2X.2 

3.48 

3    3-1 

30 

1554    5.52 

X.X55 

18  30  34-7 

S.77 

X  17.6 

31 

15  41  53.55 

+0.924 

-17  47  45-1 

-3.50 

259.5 

31 

15  54  33-31 

+X.160 

-18  32    5.x 

-3.76 

II4.X 

32 

15  42  15.85 

+0.934 

-1749    9-5 

-3.5a 

2  56.0 

32 

1555    1.24 

+X.X65 

-18  33  35.4 

-3.76 

X  X0.7 

Hmj  of  the  MohqeIl 

Ath. 

1401. 

fid. 

■0th. 

Day  of  the  Month* 

8th. 

leth. 

S4th. 

tSd. 

Semidiameter 
Horizontal  Pan 

lllajc  !    \ 

7.6 
0.9 

7-5 
0.9 

it 

7-4 
0.8 

Se 
H< 

midiameter 
jrizontal  Par 

kllLt'. 

m 

7.3 
0.8 

7.2 
0.8 

m 

7-2 

0.8 

m 

72 
0.8 

Note.— The  sign  +  indicates  north  declinations; 

the  sign  *  ind 

licates  south  declination*. 

SATURN,  1897. 


247 


GREENWICH  MEAN  TIME, 

1                                  NOVKMBER. 

DECEMBER. 

4 
o 

'I 

Ascension. 

V*r.  of 

forx 
Hour. 

Declination. 

Var.  at 
DecL 
forx 
Hour. 

Meridian 
Passage. 

1 
1 

Apparent 

Right 
Ascension. 

Var.  of 
RA, 
forx 
Hour. 

AppareDt 
Dechnaaon. 

Var.  of 
DflcL. 
forx 
Hour. 

Meridian 
Passage. 

J^tum. 

Amw. 

ifoon. 

Nctm, 

Neon. 

Noon, 

Noon. 

Noon. 

h    m    t 

8 

e      »       » 

m 

h    m 

h  m    s       1        t 

•       f       m 

m 

h    xn 

I 

1555    1.24 

+I.165 

-18  33  35-4 

-1-7^ 

I  10.7 

z 

16    934.80 

+i.a3i 

-X9  16  49.4 

-3.35 

23  23.9 

2 

15  55  2929 

X.X70 

1835    5.6 

S.76 

X    7-3 

2 

16  10    4.34 

x.aao 

19  18     9.5 

3.33 

23  20.4 

3 

15  55  57-45 

I.X75 

183635.7 

3.75 

I    3.8 

3 

16  10  33.86 

1.229 

19  19  29.1 

3.31 

23  17.0 

4 

15  56  25.72 

z.xSo 

1838    5.7 

3.75 

I    0.4 

4 

x6ii    3.35 

x.aa8 

19  20  48.1 

3.28 

23  13.5 

5 

15  56  54.10 

1.X84 

18  39  35.6 

3.74 

056.9 

5 

16  II  32.80 

x.aa6 

1922  6.5 

3.a6 

23  10. 1 

6 

15  57  22.58 

+1.188 

-18  41    5.3 

-3.74 

053.4 

6 

16  12    2.21 

+1.324 

-19  23  24.3 

-3.83 

23    6.6 

7 

15  57  51-15 

Z.Z92 

18  42  34.8 

3.73 

049-9 

7 

16  12  31.57 

i.aaa 

X9  24  41.5 

3.ai 

23    3.2 

8 

15  58  19-82 

X.I96 

1844    4.1 

3.7a 

046.5 

8 

16  13    0.89 

x.aao 

19  25  58.1 

S.18 

22  59.7 

9 

15  58  48.58 

x.aoo 

18  45  33-2 

3.71 

043.0 

9 

16  13  30.15 

x.ax8 

19  27  14. 1 

3.15 

22  56.3 

lO 

15  59  17.42 

x.ao3 

1847    2.1 

3.70 

039-6 

10 

X6  13  59.35 

X.2X6 

19  28  29.5 

3.13 

22  52.8 

II 

15  59  46.34 

+i.ao6 

-18  48  30.7 

-3.69 

036.1 

II 

16  14  28.50 

+x.ai3 

-19  29  44.2 

—3.10 

22  49.4 

12 

16    0  15.34 

i.ao9 

18  49  59-1 

3.68 

032.7 

12 

16  14  57.58 

x.axo 

19  30  58.3 

3.08 

22  45.9 

13 

16    044.41 

x.aia 

18  51  27.2 

3.67 

029.2 

X3 

16  15  26.58 

i.ao7 

19  32  11.7 

S.05 

22  42.5 

M 

16    I  13.55 

1.2x5 

18  52  55.0 

3.65 

025.8 

X4 

16  15  55-5X 

i.ao4 

X9  33  24.5 

3.03 

22  39.0 

15 

16    142.75 

x.ai8 

18  54  22.5 

3.64 

0  22.3 

15 

16  16  24.36 

x.aoo 

X9  34  36.6 

a.99 

22  35.6 

x6 

16    2  12.01 

+1.M0 

-18  55  49.7 

-S.63 

0  18.9 

16 

16  16  53.12 

+1.196 

-19  35  48.0 

— a.96 

22  32.1 

17 

16    241.34 

X.32a 

18  57  x6.6 

3.6X 

015.4 

X7 

16  17  21.79 

x.i^a 

19  36  58.7 

a.93 

22  28.7 

i8 

16    3  10.71 

i.aa4 

18  58  43.2 

S.60 

0  12.0 

18 

16  17  50.36 

X.188 

1938    8.7 

a.90 

22  25.2 

19 

16    340.12 

x.aa6 

19    0   9.4 

3.58 

0   8.6 

19 

16  18  18.84 

X.X84 

X9  39  18.0 

a.87 

22  21.8 

20 

16    4    9.57 

i.aaS 

X9    135-2 

3.57 

0    5.2 

20 

16  18  47.21 

X.179 

19  40  26.5 

a.84 

22  18.3 

21 

i6    439-07 

•fi.aa9 

-19    3    0.5 

-3.55 

)  0    1.7 

21 

16  19  15.46 

+X.X74 

-194x34-3 

-a.8i 

22  14.8 

22 

16    5    8.59 

x.aio 

19    425.4 

3.54 

23  54-8 

22 

16  19  43.59 

x*x69 

19  42  4x3 

a.78 

22  11.3 

23 

16    538.13 

x.aai 

19    5  49-9 

3.5a 

23  51-4 

23 

1620  11.61 

X.164 

19  43  47.6 

a.75 

22    7.9 

24 

16    6    7.70 

z.asa 

19    7  14.0 

3.50 

23  47-9 

24 

16  20  39.50 

X.159 

X9  44  53.x 

2.71 

22    4-4 

25 

16    637.29 

x.asa 

19    837.8 

3.48 

23  44-5 

25 

16  21    7.25 

X.153 

X9  45  57-9 

a.  68 

22    0.9 

26 

16    7    6.88 

+x.«33 

-19  10    i.o 

-3.46 

23  41.0 

26 

16  21  34.86 

+1.147 

-1947    2.0 

^.65 

21  57-4 

27 

16    736.48 

i-a33 

19  IX  23.7 

3.44 

23  37.6 

27 

z6  22    2.32 

I.141 

1948    5-3 

a.6a 

21  540 

28 

16    8    6.07 

x.a33 

19  12  45.9 

3.42 

23  34- X 

28 

16  22  29.64 

1. 135 

1949    7-8 

a.59 

21  50.5 

29 

16    835.66 

1.233 

19  14    7.6 

3*39 

23  30-7 

29 

16  22  56.80 

i.iaS 

1950    9.5 

a.55 

21  47.0 

30 

16    9    5.24 

x.aaa 

19  15  28.8 

3.37 

23  27.3 

30 

16  23  23.80 

x.iaa 

19  5X  10.4 

a-sa 

21  43.5 

31 

16    9  34.80 

+1.231 

-19  16  49.4 

-3-35 

23  23.9 

31 

16  23  50.64 

+1.115 

-19  52  10.4 

-a.49 

21  40.0 

32 

16  10    4.34 

+I.2J0 

-1918    9.5 

-3.33 

23  20.4 

32 

16  24  17.31 

+1.108 

-1953    9-6 

— a.46 

2X  36.5 

Day  of  the  Month. 

Ist 

•th. 

17th. 

85  th. 

Day  of  the  Month. 

td. 

11th. 

19th. 

87th. 

Mth. 

^ 

«r 

m 

m 

m 

m 

» 

M 

It 

Semidiameter  .... 

7.2 

7-x 

7-x 

7x 

Semidiameter  .... 

71 

7-x 

7.2 

7.2 

7-3 

Horizontal  Parallax .    . 

0.8 

0.8 

0.8 

0.8 

Horizontal  Parallax .    . 

0.8 

0.8 

0.8 

0.8 

0.8 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  i 

ncreasing  and  south  declinationa 

are  decieasuig.    The  aigu  —  indicates  thai  north  decLinatioaft  arc  decreaiing  and  »□ 

[h  decliD^tioos  increasing. 
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GREENWICH 

MEAN  TIME. 

Month 
and 
Day. 

Apparent 
Ascension. 

Van  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Vanof 
Decl. 

for 
I  Day. 

Meridian 
Passage. 

Month 
and 
Day. 

A^area. 
Ascension. 

Var.of 

R.  A. 

for 

xDay. 

Apparent 
Dechnation. 

Var.of 

Decl. 

for 

xDay. 

i 

! 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noom. 

h  m     8 

8 

0      »     #» 

" 

h    m 

h   m     8 

s 

e      f      M 

m 

h    m 

Jan.    X 

154051-39 

+12. 120 

-192225.1 

—40.02 

20  52.0 

July     4 

15  32  12.67 

-  5.817 

-18  53  45-9 

+19.17 

839.7 

5 

154138-73 

11.54a 

19  25    0.9 

37.86 

2037.1 

8 

15  31  50.81 

5.109 

18  52  34-1 

16,71 

823-6 

9 

154223.67 

10.922 

192727.8 

35.60 

20  22.1 

12 

153131.84 

4.370 

18  51  32.4 

14.14 

8   7.6 

13 

1543    6.05 

10.261 

19  29  45.6 

33 -.26 

20    7.0 

i6 

15  31  15.88 

3.607 

18  5041.1 

11.47 

751.6 

17 

154345-71 

9.565 

19  31  53.8 

30.84 

1952.0 

20 

15  31     3.01 

2.823 

1850   0.8 

8.69 

735.7 

21 

15  44  22.53 

+  8.838 

-193352.2 

-28.35 

19  36.8 

24 

15  30  53-33 

—  2.012 

-18  49  31.7 

+  5.82 

719.8 

25 

15  44  56.37 

8.075 

19  35  40.5 

25.76 

19  21.6 

28 

15  30  46.94 

1. 182 

18  49  14.3 

+-2.88 

7   4-0 

29 

15  45  27.09 

7.280 

19  37  18.2 

23.08 

19    6.4 

Aug.    I 

153043-89 

-  0^338 

1849    8.7 

—  0.10 

648.2 

Feb.   2 

15  45  54-57 

6.454 

19  38  45- 1 

20.35 

18  51. 1 

5 

153044.24 

+  0.512 

184915.1 

3.10 

632.5 

6 

15  46  18.69 

5.604 

1940    1.0 

17.59 

18  35-8 

9 

153047-99 

1.363 

18  49  33-5 

616.8 

lO 

154639.38 

+  4.736 

-19  41    5.8 

-14.80 

18  20.4 

13 

I5  30  55.X4 

+  2.211 

-1850    3.8 

-9.08 

6    1.2 

14 

15  46  56.56 

3855 

19  41  59.4 

11.99 

18    4.9 

17 

15  31    5-67 

3-053 

18  5046.1 

12.04 

5  45-7 

i8 

1547  I0.2T 

2.966 

194241-7 

9.15 

17  49.4 

21 

15  31  19.56 

3.89« 

18  51  40.1 

14.96 

530^2 

22 

15  47  20.28 

2.067 

19  43  12.6 

6.31 

17  33-9 

25 

15  31  36.80 

4.726 

18  52  45.7 

17.85 

514-7 

26 

15  47  26.74 

1. 162 

19  43  32.2 

3.46 

17  18.2 

29 

15  31  57-35 

5.548 

1854    2.8 

20.66 

459.3' 

Mar.   2 

15  47  29.58 

+  0.258 

-194340.3 

-  0.62 

17    2.5 

Sept.  2 

15  32  21.16 

+  6.351 

-18  55  30-9 

-23.39 

444.0 

6 

154728.81 

—  0.642 

19  43  37.1 

-1-  2.21 

16  46.8 

6 

153248.13 

7.130 

1857    9.8 

26.03 

428.7 

lO 

154724.46 

1.527 

194322.7 

4.97 

16  31.0 

10 

15  33  18.17 

7.885 

18  58  59.0 

28-54 

413.5 

14 

15  47  16.62 

2.390 

19  42  57.4 

7.67 

16  15.1 

14 

153351-18 

8.617 

19   058.0 

30.94 

358.3 

i8 

1547    5-37 

3.232 

19  42  21.4 

10.31 

15  59-2 

18 

15  34  27.07 

9-323 

19    3    6.4 

33.23 

3  43-2 

22 

15  46  50.80 

-  4.049 

-19  41  35.0 

+12.89 

15  43-2 

22 

1535    5-73 

+10.004 

-19   523.7 

-35.40 

328.1 

26 

15  46  33.02 

4.835 

194038.4 

15.40 

1527.2 

26 

15  35  47-06 

10.655 

19   749.4 

37.43 

313.1 

30 

15  46  12.14 

5.590 

19  39  31-9 

17.81 

15  II. I 

30 

15  36  30.92 

11.068 

19  10  22.9 

39.30 

258.1 

Apr.    3 

15  45  48.33 

6.306 

19  38  16.1 

20.07 

14  55.0 

Oct.    4 

153717-15 

11.841 

19  13    3-6 

41.01 

243.1 

7 

154521.76 

6.970 

193651.5 

22.22 

14  38-8 

8 

1538    5.60 

12.376 

19  15  50.8 

42.55 

228.2 

ZI 

15  44  52.64 

-7.580 

-19  35  18.5 

+24.23 

1422.6 

12 

153856.11 

+12.874 

-19  18  43.8 

-43.94 

213.3 

15 

154421.19 

8.135 

19  33  38.0 

26.04 

14    6.3 

16 

15  39  48.54 

13.333 

1921  42.1 

45.18 

158.5 

19 

15  43  47.63 

8.636 

19  31  50.4 

27.72 

13  50.0 

20 

154042.72 

13.75a 

19  24  45.0 

46.24 

143.6 

23 

154312.18 

9.080 

19  29  56.4 

29.23 

13  33-7 

24 

15  41  38.50 

14.129 

19  27  51.8 

47.14 

128.8 

27 

15  42  3507 

9.463 

19  27  56.8 

30.56 

13  174 

28 

15  42  35.69 

14.461 

1931    1-9 

47.87 

I  14.0 

May    I 

154156.56 

9.780 

192552.2 

+31.69 

13     I.O 

Nov.    I 

154334.10 

+14.737 

-1934  14-5 

-48.40 

0593 

5 

15  41  16.92 

10.027 

19  23  43-6 

32-57 

1244.6 

5 

154433.52 

14.966 

19  37  28.8 

48.77 

044.5 

9 

15  40  36.44 

10.199 

1921  31.9 

33.23 

1228.2 

9 

154533-77 

15-150 

194044.4 

48.98 

029.8 

13 

15  39  5542 

10.301 

19  19  18.0 

33.69 

12  11.8 

13 

154634,66 

15.288 

1944    0.4 

49.01 

015.1 

17 

153914.12 

10. 337 

1917    2.7 

33.91 

II  55.4 

17 

154736.01 

15.378 

19  47  16.3 

48.90 

(  0   «.  4 

21 

153832.81 

-10.307 

-19  1447-0 

^33-91 

11  390 

21 

15  48  37.62 

+15.419 

-195031.4 

-48.63 

23  42.0 

25 

153751.75 

10.210 

19  12  31.7 

33.69 

II  22.6 

25 

15  49  39.29 

15-405 

19  53  45-1 

48.18 

23  27.3 

29 

15  37  "-22 

10.042 

19  10  17.8 

33.22 

11    6.2 

29 

155040.79 

15-336 

19  56  56.6 

47.55 

23  12.5 

June   2 

15  36  31.51 

9.802 

19    8    6.3 

32.50 

1049.8 

Dec.    3 

15  51  41.91 

15.215 

20    0    5.3 

46.80 

22  57.8 

6 

15  35  52.89 

9.497 

19    558.1 

31.55 

10  33-4 

7 

155242.44 

15.043 

20    3  10.8 

45.90 

2243.1 

10 

15  35  15-62 

—  9.128 

-19    3  54-2 

+30. 36 

10  17.1 

II 

155342.19 

+14.824 

-20    6  12.3 

-44.86 

22  28.4 

14 

15  34  39-94 

8.702 

19    155-5 

28.98 

10    0.8 

15 

15  54  40.97 

14-557 

20   9    9-5 

43.68 

22  13.6 

18 

1534    6.07 

8.226 

19    0    2.6 

27.42 

9  44-5 

19 

155538.58 

14.238 

20  12    1.6 

42.37 

21  58.9 

22 

15  33  34-20 

7.700 

18  58  16.4 

25.65 

9  28.2 

23 

155634.81 

13.868 

201448.3 

40.95 

21  44.1 

26 

1533    4-54 

7. 121 

18  56  37.7 

23.67 

9  12.0 

27 

15  57  29-45 

13-442 

20  17  29.0 

39.39 

21  29.2 

30 

15  32  37-30 

-  6.491 

-1855    7-3 

+21.50 

855.9 

31 

15  5822.28 

+12.967 

-2020    3.3 

-37.73 

21  14.4 

Ji^y^4 

1532  12.67 

-  5.8x7 

-185345.9 

+19.17      8  39.7  1 

35    15  59  13-13  '+12.451  '-20  22  30.7  U35.95  '  20  59.5  1 

Greatest  semidiameter, 
Leatt  ■emidiameter. 


May  18.     i' 

November  21,    z" 


Greatest  horizontal  parallax, 
Least  horixontal  parallax. 


May  xS, 

November  ax, 


0*45 
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249 


GREENWICH 

MEAN  TIME. 

Ascension. 

Var.of 

Var.of 

Apgareot 
Ascension. 

Var.of 

Var.of 

Month 
and 

R.  A. 

for 
xDay. 

Apparent 
Declination. 

Decl. 

for 

X  Day. 

Meridian 

Month 
and 

R.  A. 

for 

xDay. 

Apparent 
Declination. 

Decl. 

for 

xDay. 

Meridian' 

Day. 

Passage. 

Day. 

Passage.  1 

JViwi. 

Noon, 

Noon, 

Noon. 

Noon, 

NOOM, 

Noon, 

Noon, 

h  m     s 

s 

0          f         M 

If 

h    m 

h  m     s 

s 

9      f      m 

m 

h    m 

Jan.    I 

5    937.15 

-6.583 

+21  30  16.6 

-6.37 

XO22.3 

July    4 

5  20  39.06 

+  9.073 

+2X  48  40.5 

+  8.06 

2226.1 

5 

5    911-3^ 

6.304 

21  29  52.1 

5.85 

XO    6.2 

8 

5  2X  X4.95 

8.868 

2X  49  XX.8 

7.59 

22  IX.O 

9 

5    846.74 

5.990 

21  2929.8 

5.31 

950.0 

X2 

5  21  49.97 

S.6^ 

2X  494X.2 

7.XO 

21  55.8  . 

13 

5    823.48 

5-631 

2x29     9.6 

4.77 

933.9 

16 

5  22  24.00 

8.373 

2x  50   8.6 

6.59 

2X  40.6 

17 

5    8    1.74 

5.a34 

2X  28  51.6 

4.17 

9x7.8 

20 

5  22  56.92 

8.083 

21  50  33.9 

6.07 

21  25.4 

21 

5    741-64 

-  4.815 

+2X  28  36.2 

-  3-53 

9    1.7 

24 

5  23  28.63 

+  7.767 

+2X  50  57.2 

+  5.56 

21  X0.2  I 

25 

5   723.26 

4.366 

21  28  23.4 

a.85 

845.7 

28 

5235902 

7.421 

21  51  18.4 

5.03 

20  55.0 ; 

29 

5    7   6.76 

3.880 

2X  28  X3.4 

8.XI 

829.7 

Aug.    X 

52427.96 

7.046 

21  51  37-4 

4-49 

20  39.8  , 

Feb.    2 

5   652.26 

3.365 

21  28     6.5 

X.34 

813-7 

5 

5  24  55.35 

6.642 

21  51  54-3 

3.96 

20  24.5  ■ 

6 

5   639.86 

2.835 

21  28     2.7 

-0.59 

7  57-8 

9 

5  25  2X.07 

6.817 

2152   9.x 

3.42 

20  9.2 ! 

lO 

5   629.60 

-a.a88 

+2x28    X.8 

+  0.X6 

741-9 

X3 

52545.06 

+  5.772 

+21  52  2X.7 

+  a.89 

19  53.8 

14 

5   621.58 

1.723 

2X  28    4.0 

0.96 

726.x 

17 

526  7.22 

5.307 

2X  52  32.2 

a.36 

19  38.4 1 

i8 

5   6x5.83 

X.151 

2128    9.5 

X.76 

710.3 

2X 

52627.48 

4.818 

2X  52  40.6 

X.84 

1923.0, 

22 

5   612.38 

-  0.571 

2X  28  18. X 

a.55 

654-5 

25 

52645.74 

4.31X 

2X  52  46.9 

1.31 

19    7-6 

26 

5   6x1.27 

4-  0.017 

2X  28  29.9 

3.36 

638.7 

29 

527  X.94 

3.784 

2x5251-1 

0.80 

18  52.2 

Mar.  2 

5    6x2.52 

+  0.607 

+2X  28  45.0 

+  4.14 

623.0 

Sept.  2 

527x5.98 

+  3.241 

+21  52  53.3 

+  0.30 

18  36.7  i 

6 

5    616.13 

1.198 

2x29     3.0 

4.87 

6   7-4 

6 

5  27  27.86 

a.693 

21  52  53.5 

—  o.ao 

1821.X 

lO 

5   622.X0 

1.784 

2X  29  24.0 

5.61 

551.8 

XO 

5  27  37.51 

a.132 

2X  52  5X.7 

0.67 

18    5.5 

14 

5   630.39 

2.36Z 

212947.9 

6.31 

536.2 

14 

52744.90 

X.56X 

21  52  48.x 

X.X5 

17  49.9  , 

t8 

5   640.97 

2.926 

2X  30  14.5 

6.99 

520.6 

18 

52749.99 

0.985 

2X  52  42.5 

i.6a 

17  34.3 

22 

5   653.78 

+  3-479 

+21  30  43.8 

+  7.62 

5    5.1 

22 

52752.78 

+  0.408 

+2x52  35.x 

—  3.07 

17  18.6  ' 

26 

5   7   8.79 

4.02a 

2x3115.5 

8.  ax 

449.6 

26 

5  27  53.25 

—  0.170 

2X  52  25.9 

3.49 

17    2.9 

30 

5    725.94 

4-551 

2X  31  49-5 

8.79 

434.2 

30 

5  27  51.42 

0.750 

2X  52  15.2 

3.90 

1647.1; 

Apr.    3 

5   745.17 

5.060 

21  32  25.8 

9.31 

418.8 

Oct.    4 

5  27  47.26 

1.335 

21  52     2.7 

3.30 

1631.3, 

7 

5   8   6.39 

5.548 

2133    4.0 

9.76 

4    3.4 

8 

5  27  40.84 

1.885 

2X  51  48.8 

3.66 

16  15.5 

XX 

5   829.52 

+  6.oxa 

+21  33  43-9 

+10.17 

348-0 

X2 

5  27  32.20 

-a.43« 

+21  51  33.4 

-4.05 

15  59.6 

15 

5   854.45 

6.450 

21  34  25.4 

10.55 

332.7 

x6 

5  27  21.40 

a.968 

2X  51  16.4 

4.40     1543.7 

19 

5   921.09 

6.865 

2x35    8.3 

XO.85 

317.4 

20 

527   8.49 

3.487 

21  50  58.2 

4.72  1  1527.7 

23 

5    9  49-34 

7.257 

21  35  52.2 

xz.xx 

3    2.2 

24 

5  26  53.53 

3.99Z 

2X  50  38.6 

5.04     15  II. 7  ' 

27 

5  10  19.11 

7.623 

21  36  37.2 

IX.34 

247.0 

28 

5  26  36.60 

4.466 

21  50  X7.9 

5.30     14  55.7 

May    X 

5  10  50.29 

+  7.961 

+21  37  22.9 

+11.49 

231.7 

Nov.    I 

5  26  17.84 

-  4.910 

+214956.2 

-5.56     1439.7 

5 

5  II  22.76 

8.a68 

21  38   9.1 

11.59 

2  16.5 

5 

52557.36 

5.325 

21  49  33.4 

5.«<»    14  23.6 

9 

51156.39 

8.543 

21  38  55.6 

X1.65 

2    1.4 

9 

5  25  35.28 

5.707 

2149     9.8 

5.98 

14    7.5 

13 

5  1231.06 

8.786 

213942.3 

11.65 

I  46.2 

13 

52511.75 

6.05a 

21  48  45.6 

6.15 

13  51.4 

17 

513    6.64 

8.998 

214028.8 

ii.Oo 

I  31.1 

17 

5  24  46-91 

6.36a 

21  48  20.6 

6.32 

1335.3 

21 

51343.01 

+  9.18a 

+2x41  15.1 

+11.52 

X  16.0 

21 

5  24  20.90 

-  6.633 

+214755.0 

-  6.40 

X319.1  1 

25 

5  14  20.06 

9.338 

21  42    I.O 

11.39 

X    0.9 

25 

5  23  53.88 

6.864 

214729.4 

6.44 

13    2.9 

29 

5  14  57-67 

9.460 

21  42  46.2 

11.21 

045.8 

29 

5  23  26.05 

7.044 

2147     3.5 

6.49 

12  46.7 

June  2 

5  15  35.69 

9.545 

21  43  30.7 

11.00 

030.7 

Dec.    3 

52257.59 

7-178 

21  46  37.5 

6.46 

12  30.5 

6 

5  16  13-99 

9-599 

21  44  14.2 

10.74 

0x5.6 

7 

5  22  28.69 

7-265 

21  46  II.8 

6.41 

12  14.3  1 

10 

51652.44 

+  9-619 

+21  44  56.6 

+10.44 

^0       0.5 

II 

52159.53 

-7.306 

+21  45  46.2 

-6.3a 

II  58.1  ' 

14 

5  17  30.90 

9606 

21  45  37.7 

XO.IO 

2341.6 

15 

5  21  30.30 

7.303 

21452I.X 

6.19 

1141.9 

18 

518   9.25 

9-565 

21  46  17.4 

9.74 

23  26.5 

19 

521    1. 17 

7.252 

214456.7 

5.99 

1125.7' 

22 

5  18  47.38 

9-492 

214655.6 

9-36 

23II.4 

23 

52032.35 

7.151 

21  44  33.2 

5.;* 

II    9.5 

26 

51925.14 

9.384 

21  47  32.3 

8.9'> 

22  56.3 

27 

520   4.03 

7.000 

21  44  10.6 

5.50 

1053.3 

30 

5  20   2.41 

+  9.246 

+2148    7.3 

+  8.5a 

2241.2 

31 

5  19  36.41 

-6.803 

+2X  43  49.2 

-  5-17 

1037.1 

July   4 

5  20  39.06 

+  9-073   +21  4840.5 

+  8.06 

22  26.1 

35 

519   9.66 

+21  43  29.2 

10  20.9  1 

Greatest  semi  diameter, 
Least  semidiamoter. 


December 
June 


12,    = 

XI,      a 


•33 
"25 


Greatest  horizontal  parallax. 
Least  horizontal  parallax. 


December  12,    = 
June  XX,    a 


o''.3i 
o".39 
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MERCURY. 

GREENWICH  MEAN  NOON, 

Date. 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daiiy 
Motion. 

LoKaritbm 

of 

Radius 

Vector. 

Lo^ArithsQ  of  DiitAii£e      1 
from   Eanb— 

At  Date. 

At  Interme- 
diate Date. 

e         t 

t 

e       '       w 

, 

„ 

e 

, 

H 

t        n 

Jan.  -I 

350       2 

23.8 

4  30  23.1 

-II 

43-7 

-5 

53 

II. I 

+17    52.0 

9.5628732 

0.0630698 

0.0548842 

I 

359  20 

7-7 

4  47  31-6 

12 

48.3 

5 

II 

50.2 

23    32.6 

9.5490191 

0.0462082 

0.0370251    1 

3 

9   13 

4.6 

5    5  31.5 

12 

29.2 

4 

18 

51.  I 

29   27.2 

9-5352785 

0.0273213 

0.0170885 

5 

19  42 

23.0 

5  23  45.2 

10 

32.4 

3 

14 

8.0 

35  11.8 

9.5221567 

0.0063252 

9.9950390 

7 

30  47 

37-9 

5  41  17-5 

6 

57-7 

I 

58 

340 

40  11.3 

9-5102659 

9.9832496 

9.9709906 

9 

42   26 

17.7 

5  56  56.9 

-   2 

5.7 

—0 

34 

22.1 

+43  41.9 

9.5002892 

9.9583145 

9.9452948 

II 

54   33 

14.9 

6    9  20.6 

+  3 

19. 1 

+0 

54 

44.0 

44  58.4 

9.4929099 

9.9320306 

9.9186472 

13 

67     0 

35-3 

6  17    7-6 

8 

15.7 

2 

23 

40.8 

43  28.9 

9.4887045 

9.9052994 

9.8921699 

15 

79   37 

59.6 

6  19  17.0 

II 

41-3 

3 

46 

44.1 

39    6-6 

9.48803 1 1 

9.8794679 

9.8674220 

17 

92    13 

41.6 

6  15  25.1 

12 

52.3 

4 

58 

29.3 

3a  18.0 

9.4909496 

9.8562731 

9.8462595 

19 

104   35 

52.9 

6    5  53.8 

+11 

39.0 

+5 

54 

52.3 

+23  54-0 

9.4972065 

9.8376036 

9.8304971 

21 

116   34 

11.9 

5  51  46.1 

8 

26.1 

6 

33 

43.7 

14  57-5 

9.5062938 

9.8250841 

9.8214516 

23 

128     0 

50.7 

5  34  28.8 

+  4 

0.1 

6 

54 

57.8 

+  6  24.0 

9-5175547 

9.8196224 

9.8195578 

25 

138   51 

0.6 

5  15  31.8 

—  0 

46.8 

7 

0 

0.0 

-  1    9.7 

9.5302954 

9.8211614 

9.8242919 

27 

149     2 

43.9 

4  56  13-5 

5 

II. 5 

6 

51 

II.4 

7  25.7 

9.5438713 

9.8287766 

9.8344277 

29 

158   36 

19.2 

4  37  31-6 

-  8 

45.1 

+6 

31 

13.2 

—12  19.9 

9-5577351 

9.8410493 

9.8484536 

1            31 

167   33 

39.7 

4  ao    3-5 

II 

13.6 

6 

2 

41. 1 

16    0.8 

9.5714545 

9.8564657 

9.8649282 

Feb.    2 

175   57 

36.4 

4    4    9-9 

12 

34.0 

5 

27 

52.2 

18  38.7 

9.5847055 

9.8737040 

9.8826755 

4 

183   51 

27.8 

3  49  58.8 

12 

51.0 

4 

48 

40.1 

20  26.0 

9.5972569 

9.8917444 

9.9008300 

6 

191    18 

40.4 

3  37  30.5 

12 

13-7 

4 

6 

34.8 

21  33-6 

9.6089514 

9.9098682 

9.9188076 

8 

198   22 

35-4 

3  26  40.4 

-10 

52.5 

+3 

22 

45-7 

—22  XI. I 

9.6196864 

9.9276080 

9.9362391 

lO 

205     6 

22.8 

3  17  21.6 

8 

58.0 

2 

38 

5.5 

22  25.8 

9.6294004 

9.9446786 

9.9529104 

12 

211    32 

57-9 

3    9  27.0 

6 

40.2 

I 

53 

13-5 

22   23.8 

9.6380586 

9.9609238 

9.9687122 

14 

217   45 

1.9 

3    2  49.2 

4 

8.4 

I 

8 

38.8 

22     9.0 

9.6456458 

9.9762720 

9.9836022 

i6 

223   45 

1.3 

2  57  21.4 

—  I 

30.5 

+0 

24 

43.6 

21  44-8 

9.6521582 

9.9907039 

9.9975800 

i8 

229   35 

10.3 

2  52  57.8 

+  I 

7.0 

-0 

18 

15-7 

-21  13-5 

9.6575988 

0.0042339 

0.0106702 

20 

235    17 

32.1 

2  49  33.5 

3 

38.5 

I 

0 

6.7 

20  36.6 

9.6619749 

0.0168942 

0.02291 10 

22 

240   54 

1.3 

2  47    4.6 

5 

58.7 

I 

40 

390 

19  54-9 

9.6652943 

0.0287265 

0.0343459 

24 

246   26 

25.9 

2  45  28.3 

8 

3.9 

2 

19 

43-5 

19    8.9 

9.6675641 

0.0397754 

0.0450208 

26 

251    56 

28.1 

2  44  42.4 

9 

50.2 

2 

57 

11.9 

18  x8.8 

9.6687904 

0.0500870 

0.0549795 

28 

257   25 

48.0 

2  44  45-6 

-l-ii 

14.4 

-3 

32 

55.6 

-17  24.2 

9.6689755 

0.0597033 

0.0642633 

Mar.    2 

262    56 

3-1 

2  45  37-7 

12 

13-9 

4 

6 

45.4 

16  24.7 

9.6681205 

0.0686635 

0.0729083 

i              4 

268   28 

51.6 

2  47  19-2 

12 

46.5 

4 

38 

30.5 

15  19.4 

9.6662233 

0.0770015 

0.0809464 

6 

274      5 

53.5 

2  49  51-2 

12 

50.2 

5 

7 

58.3  1     14    7.2 

9.6632788 

0.0847457 

0.0884022 

8 

279  48 

51.6 

2  53  15-9 

12 

23.7 

5 

34 

534 

12  46.4 

9.6592804 

0.0919178 

0.0952938 

lO 

285   39 

34.1 

2  57  36-2 

+11 

26.5 

-5 

58 

57-2 

-"  15.5 

9.6542197 

0.0985317 

0.1016321 

12 

291    39 

55.6 

3    2  55.6 

9 

58.0 

6 

19 

47.2 

9  32.2 

9.6480900 

0.1045945 

0.1074183 

M 

297   51 

58.9 

3    9  18.8 

7 

59.3 

6 

36 

55-9 

7  33.8 

9.6408860 

0.I101023 

0.1126448 

i6 

304    17 

56.4 

3  16  50.5 

5 

32.8 

6 

49 

50.1 

5  17.1 

9.6326085 

0.1150429 

0.1 172928 

i8 

311      0 

10.4 

3  25  36.4 

+  2 

42.8 

6 

57 

49.9 

-  2  38.8 

9.6232681 

0.1 193902 

0.1213299  1 

20 

318      I 

15-5 

3  35  42.4 

-  0 

24-3 

-7 

0 

8.4 

+  0  25.0 

9.6128917 

0.1231055 

0.1247098  1 

22 

325    23 

56.9 

3  47  13.5 

3 

39-6 

6 

55 

50.6 

3  58.0 

9.6015301 

O.I261341 

0.1 273691  j 
0.1292262 

24 

333    II 

8.9 

4    0  13.4 

6 

49.7 

6 

43 

54.8 

8    3-6 

9.5892700 

0.1284039 

26 

341    25 

50.6 

4  14  43.2 

9 

38.4 

6 

23 

133 

12  43-7 

9.5762465 

0.1298222 

0.1 301770  1 

28 

350    10 

59-0 

4  30  38.6 

II 

45-4 

5 

52 

37-7 

17  57-2 

9.5626629 

0.1 302741 

0.1300957 

1 

30 

359   29 

14.7 

4  47  47-9 

-12 

48.8 

-5 

II 

6.2 

+23  38.1 

9.5488076 

0.1296224 

0.1288333 

32 

9  22 

J5:^_ 

5     5  48.7 

-12 

28.2 

_"i_ 

}1. 

S^lL 

+29  32.7 

9.5350728 

0.1277068 

0.1 262 199 
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MERCURY. 

GREENWICH  MEAN  NOON. 

i 
1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme-  , 
diate  Date. 

0 

» 

It 

0       r       m 

, 

n 

0 

i 

m 

f       w 

Apr.     I 

9 

22 

45.2 

5    5  48.7 

-12 

28.2 

-4 

17 

56.1 

+29  32.7 

9.5350728 

0.1277068 

0.1262199   1 

3 

19 

52 

37-4 

5  24    1-8 

10 

300 

3 

13 

2.3 

35  X6.9 

9.5219652 

0.1243494 

0.1220717 

5 

30 

58 

24.2 

5  41  3a.7 

6 

53.6 

I 

57 

19.0 

40  15.4 

9.5100987 

0.1 193634 

0.1162021 

7 

42 

37 

32.6 

5  57    9.6 

—  2 

0.8 

-0 

33 

0.7 

43  44.x 

9.5001570 

0.1 125673 

0.10844 11 

9 

54 

44 

51-7 

6    9  29.8 

+  3 

24.4 

+0 

56 

7-5 

44  58.4 

9.4928224 

0.1038070 

0.0086547 

II 

67 

12 

26.2 

6  27  ia.o 

+  8 

19.9 

+2 

25 

1-5 

+43  26.a 

9.4886689 

0.0929776 

0.0867742 

13 

79 

49 

53.6 

6  19  X5«8 

II 

43.6 

3 

47 

56.7 

39    1.3 

9.4880512 

0.0800480 

0.0728076 

15 

92 

25 

28.0 

6  Z5  X8.4 

12 

52.2 

4 

59 

29.1 

32  10.5 

9.4910232 

0.0650678 

0.05^479 

17 

104 

47 

20.9 

6    5  43.3 

II 

36.9 

5 

55 

35-9 

23  45.8 

9.4973276 

0.0481704 

0.0390628 

19 

116 

45 

13-5 

5  51  31.3 

8 

22.3 

6 

34 

11.3 

14  49.4 

9.5064530 

0.0295548 

0.0196780 

21 

128 

II 

20.1 

5  34  ".6 

+  3 

55.5 

+6 

55 

9-5 

+  6  i6.4 

9.5177413 

0.0094659 

9.9989529   ; 

23 

139 

0 

54-5 

5  15  13-8 

-  0 

5I.I 

6 

59 

57.7 

—  I  16.X 

9.5304990 

9.9881736 

9.9771631 

25 

149 

12 

2.0 

4  55  55.7 

5 

15.2 

6 

50 

57.6 

7  30.4 

9.5440828 

9.9659562 

9.9545880 

27 

158 

45 

2.5 

4  37  14.8 

8 

48.1 

6 

30 

50.3 

la  a3.9 

9.5579471 

9.9430937 

9.9315091 

29 

167 

41 

50.9 

4  19  48.0 

II 

15.4 

6 

2 

11.4 

x6    3.6 

9.5716610 

9.9198703 

9.9082135 

May    I 

176 

5 

18.2 

4    3  56.0 

-12 

24.7 

+5 

27 

17.7 

-x8  40.7 

9.5849023 

9.8965772 

9.8850002 

3 

183   58 

43-5 

3  49  46.6 

12 

50.8 

4 

48 

2.3 

ao  27.3 

9.5974414 

9.8735231 

9.8621888 

5 

191 

25 

32.9 

3  37  19.7 

12 

12.7 

4 

5 

54-9 

21  34.4 

9.6091215 

9.8510425 

9.84013 17 

7 

198 

29 

7.8 

3  a6  3Z.0 

10 

50.8 

3 

22 

4-7 

aa  11.5 

9.6198411 

9.8295060 

9.8192168 

9 

205 

12 

38.0 

3  17  13.7 

8 

56.0 

2 

37 

24.0 

aa  26.0 

9.6295389 

9.8093183 

9.7998661    1 

II 

211 

38   58.5 

3    9  ao.3 

-  6 

38.0 

+1 

52 

32.1 

-aa  a3.7 

9.6381807 

9.7909172 

9.7825293 

13 

217 

50 

50-3 

3    a  43.7 

4 

6.0 

I 

7 

58.1 

aa    8.7 

9.6457514 

9.7747590 

9.7676614 

15 

223 

50 

40.0 

a  57  17-0 

-  I 

28.1 

+0 

24 

3.6 

31  44.5 

9.6522472 

9.7612893 

9.7556911 

17 

229 

40 

41.1 

a  5a  54.3 

+  'i 

9.2 

-0 

18 

55.0 

ax  13.0 

9.6576717 

9.75091 12 

9.7469849   1 

19 

235 

22 

56.5 

a  49  30.8 

3 

40.7 

I 

0 

44.9 

ao  36.0 

9.6620315 

9.7439409 

9.7417997 

21 

240 

59 

21.^ 

2  47    2.9 

+  6 

I.O 

—I 

41 

15.9 

-19  54.2 

9.6653347 

9.7405718 

9.7402580 

23 

246 

31 

43.0 

a  45  27.3 

8 

5-7 

2 

20 

19.0 

Z9    8.a 

9.6675886 

9.7408494 

9.7423277 

25 

252 

I 

44.1 

a  44  42.0 

9 

51.6 

2 

57 

45.9 

x8  z8.o 

9.6687990 

9.7446663 

9.7478306 

27 

257 

31 

4.0 

a  44  46.0 

11 

15.6 

3 

33 

27.9 

17  23.3 

9.6689686 

9.7517802 

9.7564692 

29 

263 

I 

20.9 

2  45  38.9 

12 

14.7 

4 

7 

15.9 

z6  23.8 

9.6680981 

9.7618471 

9.7678624 

31 

268 

34 

12.6 

a  47  21.1 

+12 

46.8 

-4 

38 

59.0 

-X5  X8.3 

9.6661853 

9.7744622 

9-7^159^3 

June    2 

274 

II 

19.0 

2  49  53.9 

12 

50.1 

5 

8 

24.5 

X4    5.9 

9.6632251 

9.7892008 

97972363 

4 

279 

54 

233 

2  53  19-4 

12 

23.1 

5 

35 

17.0 

la  45.1 

9.6592109 

9.8056494 

9.8143943 

6 

285 

45 

13.7 

2  57  40-5 

II 

25.2 

5 

59 

18. 1 

IX  Z4.1 

9.6541345 

9.8234274 

9.8327079   1 

8 

291 

45 

44.8 

3    3    0.9 

9 

56.2 

6 

20 

4.9 

9  30.5 

9.6479891 

9.8421976 

9.8518624   ' 

lO 

297 

57 

59.6 

3    9  24.9 

+  7 

57.2 

-6 

37 

9.9 

-  7  31.8 

9.6407692 

9.8616700 

9.8715905 

12 

304 

24 

10.3 

3  16  57-7 

5 

30-4 

6 

49 

59.8 

5  14-8 

9.6324761 

9..88 15974 

9.8916650 

14 

311 

6 

39.9 

3  25  44.9 

+  2 

40.0 

6 

57 

54.8 

—  a  36'2 

9.6231201 

9.9017704 

9.9118919 

i6 

318 

8 

3«2 

3  35  52.2 

-  0 

27.4 

7 

0 

7.6 

+  0  28.0 

9.6127288 

9.9220091 

9.9321025 

i8 

325 

31 

5-2 

3  47  24.3 

3 

42.6 

6 

55 

43-3 

4     X.5 

9.6013531 

9.9421538 

9.9521447 

20 

333 

18 

39.7 

4    0  25.4 

-  6 

52.4 

-6 

43 

39-9 

+  8    7.6 

9.5890806 

9.9620578 

9.9718752 

22 

341 

33 

47.0 

4  H  56-5 

9 

40.7 

6 

22 

50.0 

12  48.2 

9.5760472 

9.9815790 

9.9911509 

24 

350 

19 

22.9 

4  30  53-1 

II 

46.8 

5 

52 

4.9 

x8    2.2 

9.5624576 

0.0005719 

0.0098222 

26 

359 

38 

8.7 

4  48    3-7 

12 

49.1 

5 

10 

23.1 

23  43.4 

9.5486008 

0.0188807 

0.0277257 

28 

9 

32 

10.7 

5    6    4.4 

12 

27.2 

4 

17 

2.4 

29  37-9 

9.5348717 

0.0363346 

0.0446833 

30 

.  20 

2 

34-7 

5  24  17-5 

-10 

27.4 

-3 

II 

58.4 

+35  2X.8 

9.5217783 

0.0527466 

0.0604992 

32 

31 

8 

52.0 

5  4t  47.3 

-  6 

49.8 

~i 

56 

6.2 

+40  19.2 

9.5099356 

0.0679150 

0.0749677 

252 
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MERCURY.                                                           1 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance     | 
fromBaitii— 

At  Date. 

At  Interme- 
diate Date 

July     2 

0 
31 

r          H 

8  52.0 

e      f      m 

5  41  47-3 

-  6  49.8 

0 
-I 

56     6.2 

»      m 

•Ho  19-a 

9.5099356 

0.0679150 

0.0749677 

4 

42 

48  27.2 

5  57  «-o 

-  I   55-9 

-0 

31   418 

43  46.4 

9.5000282 

0.0816323 

0.0878839 

6 

54 

56     7.9 

6    9  38-6 

+  3  29.1 

+0 

57  28.8 

44  38.5 

9.4927377 

0.0937010 

0.0990633 

8 

67 

23  55.1 

6  17  16. I 

8  23.8 

2 

26   19.6 

43  a3.3 

9.4886354 

0.1039547 

0.1083627 

lO 

80 

I  25.8 

6  19  14.8 

"   45-7 

3 

49     6.7 

38  56-2 

9.4880719 

CI  122798 

O.I  157028 

12 

92 

36  52.7 

6  IS  za.o 

+12  52.1 

+5 

0  26.9 

4^    3.4 

9.4910966 

0.1186338 

0.1210791 

14 

104 

58  28.1 

6    5  31.4 

II    34-7 

5 

56   18.4 

as  37-8 

9.4974474 

0.1 23049 I 

0.1245589 

z6 

ii6 

55   55-4 

5  51  i6-9 

8   18.7 

6 

34  37-8 

«4  4X'5 

9.5066101 

0.1256253 

0.1262687 

^i8 

128 

21   30.9 

5  33  55-3 

+  3   514 

6 

55  20.7 

+  6    9.a 

9.5179252 

ai265io9 

0.1263738 

20 

139 

10  32.1 

5  14  56.8 

-  0  55-3 

6 

59  55.4 

-  X  aa.3 

9.5306995 

0.1258804 

0.1250534 

22 

149 

21     5.6 

4  55  39.0 

-  5   18.9 

+6 

50  44.0 

-  7  35-4 

9.5442906 

0.1239147 

0.1224853 

24 

158 

53   33-4 

4  36  58.8 

8  50.7 

6 

30  27.9 

xt  37.7 

9.5581550 

0.1207852 

0.1 188327 

26 

167 

49  5I.O 

4  19  33.5 

II   17.1 

6 

I  42.3 

x6    6.5 

9.5718636 

0.1 166449 

0.1 142376 

28 

176 

12  50.7 

4    3  42.9 

12  35.4 

5 

26  43.8 

x8  4a.7 

9.5850955 

0.1116249 

0.1088196 

30 

184 

5  51-2 

3  49  34-8 

12   50.6 

4 

47  25.1 

90  a8.6 

9.5976223 

0.1058328 

0.1026744 

Aug.     I 

191 

32   18.8 

3  37    9-6 

-12  11.8 

+4 

5   15-5 

-ai  35*2 

9.6092885 

0.0993538 

0.0958782 

3 

198 

35  350 

3  a6  M.3 

10  49.4 

3 

21   24.1 

aa  ZZ.9 

9.6199931  • 

0.0922540 

0.0884867 

5 

205 

18  48.9 

3  17    6.a 

8  54- 1 

2 

36  43.0 

aa  a6.o 

9.6296753 

0.0845807 

0.0805402 

7 

211 

44  55-8 

3    9  14.0 

6  35.8 

I 

51   51.0 

aa  a3.4 

9.638301 I 

0.0763684 

0.0720674 

9 

217 

56  36-0 

S    a  38.4 

4     3.7 

I 

7   17-4 

aa    8.4 

9.6458557 

0.0676386 

0.0630826 

II 

223 

56  15.9 

a  57  i«-7 

-  I   25.7 

+0 

23  23.6 

-ax  440 

9.6523354 

0.0584002 

0.0535912 

13 

229 

46     9.4 

a  52  si.o 

+  I    11.6 

-0 

19  34-0 

ax  xa.6 

9.6577441 

0.0486549 

0.0435901 

15 

235 

28   19.2 

a  49  a8.4 

3  42.9 

I 

I   22.9 

ao  35-4 

9.6620883 

0.0383960 

0.0330704  , 

17 

241 

4  39.7 

a  47    i-a 

6     2.9 

I 

41   52.6 

19  53'-6 

9.6653758 

0.02761 II 

0.0220x61 

19 

246  36  58.7 

a  45  a6.4 

8     7-4' 

2 

20  54.3 

X9  .7-5 

9.6676140 

0.0162826 

aoiO4084 

21 

252 

6  58.6 

a  44  41.8 

+  9  53-1 

-2 

58   19.7 

— x8  X7.a 

9.6688088 

,0.0043909 

9.9982272  ' 

23 

257 

36   18.9 

a  44  46.6 

II   16.6 

3 

34     01 

17  aa.4 

9.6689629 

9.9919153 

9.9854529  j 

25 

263 

6   37-4 

«  45  40.1 

12  15.4 

4 

7  46.2 

x6  aa.8 

9.6680768 

9.9788384 

9.9720706 

27 

268 

39   32.2 

a  47  as.  I 

12  47.1 

4 

39  27.3 

15  r?'^ 

9.6661483 

9.9651496 

9.9580753  , 

29 

274 

16  43.4 

a  49  56.6 

12    49.9 

5 

8   50.5 

H    4.8 

9.6631723 

9.9508503 

9.9434782 

31 

279 

59  53-8 

a  S3  32.8 

+12    22.5 

-5 

35  406 

-xa  43-8 

9.6591421 

9.9359648 

9.9283180 

Sept.    2 

285 

50  52.0 

a  57  44-9 

II    24.1 

5 

59   38.8 

XX  xa.6 

9.6540496 

9.9205481 

9.9126703 

4 

291 

51   330 

3    3    6.3 

9  54-6 

6 

20  22.4 

9  a8.8 

9.6478878 

9.9047044 

9-8966732 

6 

298 

3  59.5 

3    9  31-3 

7  55.1 

6 

37   23.8 

729.8 

9.6406517 

9.8886069 

9.8805430  1 

8 

304 

30  24.0 

3  17    5.1 

5   27.9 

6 

50     9.4 

5   X2.6 

9.6323423 

9.8725254 

9.8646089  ' 

10 

3" 

13     9-7 

3  as  53.6 

+  2   37-3 

~6 

57   59.6 

-  a  33.6 

9.6229703 

9.8568577 

9.8493471  i 

12 

318 

14   51-5 

3  36    a.o 

-  0  30.4 

7 

0     6.7 

+  0  3X.O 

9.6125636 

9.842 164 I 

9-8354079  ' 

14 

325 

38   14.3 

3  47  35-6 

3  45.4 

6 

55   35-9 

4    5.0 

9.6011735 

9.8291900 

9.8236319  , 

16 

333 

26   13.1 

4    0  38.0 

6  55.2 

6 

43   24.9 

8  XI.6 

9.5888881 

9.8188642 

9.8150223 

18 

341 

41   46.8 

4  13  XO.5 

9  42.9 

6 

22   26.3 

la  5a.8 

9.5758445 

9.8122413 

9.8106511 

20 

350 

27  52.4 

4  31    8.5 

-II   48.3 

-5 

51   31.6 

+18    7,2 

9.5622479 

9.8103680 

9-81 14877 

22 

359 

47     9-9 

4  48  ao.o 

12  49.5 

5 

9   39-4 

23  48.7 

9.5483900 

9.8140784 

9.8181732 

24 

9 

41   45.0 

S    6  ai.o 

12  26.1 

4 

16     7.8 

a9  43.4 

9.5346661 

9.8237669 

9.8308148 

26 

20 

12   42.1 

5  a4  33.9 

10  24.6 

3 

10  53.2 

35  26.8 

9.5215868 

9.8392327 

9.8489025 

28 

31 

19   31.6 

5  4a    a.8 

6  45.5 

I 

54  51.9 

40  33.a 

9.5097681 

9.8596779 

9.8713903  1 

j 

30 

42 

59  35-7 

5  57  35-3 

-  I   51-0 

-0 

30  21. 1 

+43  48.5 

9.4998955 

9.8838618 

9.8969071  1 

32 

55 

7  39.3 

6    947.9 

4-  3  33.8 

+0 

58   51.5 

+44  59-6 

9.4926496 

9.9103445 

9.924002^ 
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MERCURY. 

GREENWICH  MEAN  NOON. 

1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Helioc«ntric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Distance 
from  Earth.- 

Date. 

At  Interme- 
diate Date. 

Oct.     2 

• 
55     7 

39.3 

0    *     «• 
6    9  47-9 

+  3 

m 
33.8 

+0  58 

51.5 

+44  59.6 

9.4926496 

9.9103445 

9.9240021 

4 

67  35 

40.3 

6  17  20.6 

8 

27.8 

2 

27 

39-5 

43  »-5 

9.4885995 

9.9377197 

9.9513549 

6 

80  13 

14.8 

6  19  14.4 

II 

47.8 

3 

50 

18.4 

38  30.8 

9.4880908 

9.9647838 

9.9779015 

8 

92  48 

34-4 

6  15    5.8 

12 

52.0 

5 

I 

25.9 

31  56-a 

9.4911690 

9.9906227 

0.0028808 

lO 

105     9 

52.5 

6    5  ao.3 

II 

32.4 

5 

57 

1.9 

a3  39.7 

9.4975671 

0.0146266 

0.0258261 

12 

117     6 

53.3 

5  51    «.X 

+  8 

15.2 

+6 

35 

4.8 

+X4  33-4 

9.5067678 

0.0364589 

0.0465162 

14 

128  31 

57-4 

5  33  38.6 

+  3 

47.0 

6 

55 

32.0 

+  6    X.7 

9.5181104 

0.0559985 

0.0649135 

16 

139  20 

23.8 

5  »4  39.x 

—  0 

59.6 

6 

59 

52.8 

—  X  29.0 

9.5309018 

0.0732748 

0.081 1005 

z8 

149  30 

21.7 

4  55  ai.3 

5 

22.6 

6 

50 

30.0 

740.8 

9.5445010 

0.0884108 

0.0952284 

20 

159     2 

15.2 

4  36  A*'* 

8 

53.6 

6 

30 

4.8 

xa  3X.7 

9.5583661 

0.1015766 

0.1074791 

22 

167  58 

0.8 

4  19  18.0 

-n 

18.9 

+6 

I 

12.5 

-16    9-S 

9.5720697 

0.1129590 

0.1 180389 

24 

176  20 

31.1 

4    3  a9.x 

12 

36.1 

5 

26 

9^2 

X8  44-7 

9.5852927 

0.1227404 

0.1270844 

26 

184  13 

5.8 

3  49  «.7 

12 

50.4 

4 

46 

47.2 

90^9 

9.5978078 

0.1310907 

0.1347770 

28 

191   39 

10.4 

3  36  59.« 

12 

10.9 

4 

4 

35.7 

21  36*0 

9.6094602 

0.1381597 

0.14 I 2546 

3° 

198  42 

6.7 

3  a6  13.x 

10 

47-9 

3 

20 

431 

22  X2.3 

9.6201499 

0.1440775 

0.1466414 

Nov.    I 

205  25 

3.3 

3  x6  58.x 

-  8 

52.2 

+2 

36 

1.5 

—22  26.X 

9.6298164 

0.1489571 

0.1510359 

3 

211   50 

55.2 

3    9    7-« 

6 

33.5 

I 

5r 

9.8 

2223.3 

9.6384262 

0.1 52888 I 

0.1545227 

5 

218     2 

23-3 

3    «  3a.9 

4 

1-4 

I 

6 

36.6 

22    8.X 

9.6459647 

0.1559478 

0-1571703 

7 

224     I 

53.1 

2  57    8.1 

—  I 

23.2 

+0 

22 

43.5 

21  4S.fl 

9.6524283 

0.1 58 1968 

0.1590330 

9 

229  51 

38.3 

a  52  47-4 

+  I 

14.2 

—0 

20 

13.2 

21   X2.0 

9.6578208 

0.1596839 

0.1601532 

II 

235   33 

41.9 

2  49  25.7 

+  3 

45.2 

—I 

2 

0.8 

-20  34-8 

9.6621488 

0.1604437 

0.1605596 

13 

241     9 

58.0 

2  46  59-3 

6 

4-9 

I 

42 

29-3 

X9  5a.9 

9.6654203 

0.1605030 

0.160275 I 

X5 

246  42 

14.0 

a  45  25«3 

8 

9.2 

2 

21 

29.6 

X9    6.7 

9.6676426 

0.1598772 

0.1593096 

17 

252   12 

12.6 

a  44  41-5 

9 

54-5 

2 

58 

53.4 

x8  X6.4 

9.6688214 

0.1585723 

0.1576651 

19 

257  41 

32.9 

2  44  46-9 

II 

17.7 

3 

34 

32.1 

X7  ax.5 

9.6689593 

0.1565866 

0.1553351 

21 

263   II 

53-0 

a  45  41.4 

+12 

16. 1 

-4 

8 

16.3 

—16  21.8 

9.6680570 

0.1539086 

0.1523044 

23 

268  44 

51.2 

a  47  as-x 

12 

47-3 

4 

39 

55-4 

X5  x6.2 

9.6661 1 22 

0.1505197 

0.1485502 

25 

274  22 

7.0 

a  49  59-4 

12 

49.7 

5 

9 

16.5 

X4    3.6 

9.6631197 

0.1463917 

0.1440394 

27 

280     5 

23.8 

a  53  a6.5 

12 

21.8 

5 

36 

4.1 

X2  42.3 

9.6590729 

0.1414879 

0.1387308 

i               29 

285   56 

30.1 

a  57  49.4 

II 

22.9 

5 

59 

59-5 

XX   XI.O 

9.6539637 

0.1357613 

0.1325719 

Dec.     I 

291   57 

20.8 

3    3  X1.6 

+  9 

53.0 

-6 

20 

39-9 

-9a7.x 

9.6477850 

0.129154^ 

0.1254994 

3 

298     9 

59.1 

3    9  37-7 

7 

53.1 

6 

37 

37-6 

7a7.8 

9.6405319 

0.1215973 

O.1174373 

5 

304  36 

37-7 

3  17  12.8 

5 

25-4 

6 

50 

19.0 

5  X0.3 

9.6322055 

0.1 I 30083 

0.1082972 

7 

311   19 

39-9 

3  26    2.2 

+  2 

34.5 

6 

58 

4-2 

—  2  31.0 

9.6228169 

0.1032910 

0-0979753 

9 

318  21 

40.2 

3  36  11.9 

—  0 

33.3 

7 

0 

5-7 

+  0340 

9.6123941 

0.0923343 

0.0863524 

II 

325  45 

24.5 

3  47  47-0 

-  3 

48.4 

-e 

55 

28.3 

+  4    8.6 

9.6009891 

0.0800128 

0.0732971 

13 

333  33 

47.8 

4    0  5i.a 

6 

58.0 

6 

43 

9.7 

8  15.7 

9.5886904 

0.0661880 

0.0586677 

15 

341  49 

49.0 

4  15  24-8 

9 

45.2 

6 

22 

2.5 

X2  57-3 

9.5756363 

0.0507176 

0.0423203 

17 

350  36 

24.2' 

4  31  23.9 

II 

49.8 

5 

50 

58.1 

x8  X2.3 

9.5620329 

0.0334602 

0.0241243 

19 

359  56 

13.7 

4  48  36.2 

12 

49.8 

5 

8 

55-2 

a3  54.a 

9.5481736 

0.0143027 

0.0039917 

21 

9  51 

22.6 

5    6  38.2 

- 12 

25.1 

-4 

15 

12.5 

+2948.8 

9.5344554 

9-9931945 

9.9819233 

23 

20  22 

54.0 

5  24  50.8 

10 

22.1 

3 

9 

47-5 

35  3X.8 

9.5213905 

9.9702032 

9.9580766 

25 

31   30 

16.2 

5  4a  18.4 

6 

41.5 

I 

53 

370 

40  27.3 

9.5095963 

9.9456058 

9.9328763 

27 

43   V> 

49-5 

5  57  48.5 

—  I 

46.1 

-0 

28 

59.8 

43  30.8 

9.4997593 

9.9200000 

9.9071 198 

29 

55  19 

15.9 

6    9  57.4 

+  3 

39-0 

+1 

0 

14.9 

44  58.0 

9.4925589 

9.8944123 

9.8820849 

31 

67  47 

31.4 

6  17  25-4 

+  8 

31.9 

+2 

29 

0.0 

+43  X7.7 

9.4885616 

9.8703743 

9-8595364 

33 

80  25 

10.0 

6  Z9  13' X 

+11 

499 

_t3_ 

51 

30-6 

+38  45.5 

9.4881092 

9.8498349 

9.8415237 

254 
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VENUS. 

. 

— -■ ' 

GREENWICH  MEAN  NOON. 

Date. 

Hello  cfEitrfc 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

HeUocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

from  Earth— 

At  Date. 

At  Intenne- 
diate  Date. 

e 

»          m 

e      »      » 

, 

m 

•    .'       • 

*      m 

Jan.     I 

29 

16     47.8 

I  35  54-0 

-3 

0.8 

-2   27   42.9 

+3  54.5 

9.8598753 

O.011541Z 

0.0057991 

5 

35 

40     36.1 

1  36    0.3 

2 

58.4 

2    II     II.O 

4  21.0 

9.8595492 

9.9999404 

99939619 

9 

42 

4   50.4 

1  36    6.9 

2 

47-1 

I  52  59.4 

4  44.3 

9.8592198 

9.9878589 

9.9816290 

13 

48 

29  314 

I  36  13.6 

2 

27.5 

I   33  21.5 

5    4-x 

9.8588912 

9.9752685 

9.9687750 

17 

54 

54  39.7. 

X  36  20.6 

2 

0.4 

Z     Z2    31.6 

5  2o.a 

9.8585676 

9.9621454 

9.9553773 

21 

61 

20   16.0 

X  36  27.6 

-I 

27.4 

-0    50    45.3 

+5  3a.3 

9.8582532 

9.9484668 

9.9414106 

25 

67  46  20.8 

X  36  34«8 

0 

499 

0    28    18.8 

5  4o.a 

9.8579519 

9.9342039 

9.9268418 

29 

74 

12   54.3 

X  36  4«.o 

-0 

9.8 

-0       5    29.0 

5  43-9 

9.8576676 

9.9193192 

9.9116296 

Feb.    2 

80 

39  56.6 

I  3649.* 

+0 

30.9 

+0    17    26.7 

5  43.a 

9.8574040 

9.9037670 

9.8957254 

6 

87 

7  27.5 

1  36  56.3 

z 

ZO.O 

0    40    10.6 

5  38-x 

9.8571643 

9.8874980 

9.8790802 

lO 

93 

35  26.2 

1  37    3-x 

+1 

45.6 

+1       2    25.3 

+5  a8.6 

9.8569518 

9.8704659 

9.8616502 

14 

100 

3  51-5 

X  37    9.5 

2 

15.8 

I    23    53.5 

5  X4.8 

9.8567694 

9.8526283 

9.8433966 

i8 

106 

32  415 

X  37  X5.4 

2 

39-2 

I    44    18.5 

4  57.0 

9.8566194 

9.8339503 

9.8242854 

22 

"3 

I   53-9 

X  37  ao.7 

2 

54-5 

2       3    24.2 

4  35.a 

9.8565038 

9.814396Z 

9.8042774 

26 

119 

31   25.9 

X  37  aS.x 

3 

0.8 

2    20    55.6 

4    9*9 

9.8564241 

97939234 

9.7833284 

Mar.    2 

126 

I   13.7 

X  37  a8.6 

+2 

57.9 

+2    36    38.8 

+3  4X.a 

9.8563814 

9.7724859 

9.7613906 

6 

132 

31    13.2 

X  37  30.9 

2 

45-9 

2    50    21.6 

3    9.8 

9.8563762 

9.7500376 

9.7384250 

lO 

139 

I    19.8 

X  37  3«.x 

2 

254 

3     X  53.0 

a  35.6 

9.8564086 

9.72655Z9 

9.7144192 

14 

145 

31   28.4 

X  37  3X.9 

I 

57-4 

3   II     4-1 

X  59.6 

9.8564783 

9.7020323 

9.6893996 

i8 

152 

I   33.5 

X  37  30.4 

X 

23.4 

3   17  48.0 

X  22.1 

9.8565842 

9.6765323 

9.6634461 

22 

158 

31   29.5 

X  37*7.4 

+0 

45.2 

+3   21   59.5 

+043.5 

9.8567252 

9.6501617 

9.6367039 

26 

165 

I    10.9 

X  37  33.1 

+0 

4.7 

3  23   35.5 

-H>    4.4 

9.8568994 

9.6231039 

9.6094003 

30 

171 

30  32.2 

X  37  X7.4 

—0 

36.0 

3  22   35.2 

--0  34-6 

9.8571041 

9.5956400 

9.5818807 

Apr.     3 

177 

59   28.1 

X  37  X0.4 

I 

14.9 

3   18   59.8 

X    XJ.O 

9.8573371 

9.5681947 

9.5546689 

7 

184 

27   53.7 

X  37    a.3 

z 

49.9 

3   12  52.5 

X  50.4 

9.8575952 

9.541406Z 

9.5285298 

II 

190 

55  44-9 

X  36  53.a 

—2 

19.2 

+3     4   18.7 

—a  26.2 

9.8578752 

9.5161784 

9.5045142 

15 

197 

22   58.1 

X  36  43.3 

2 

41.5 

2   53  25.6 

3    0.0 

9.8581733 

9.4937100 

9.4839463 

19 

203 

49   30.6 

X  36  32.9 

2 

55.6 

2  40  22.1 

3  31-3 

9.8584858 

9.4754095 

9.4682758 

23 

210 

15   20.4 

X  36  2a.o 

3 

I.O 

2  25   18.7 

359.8 

9.8588085 

9.4627077 

9.4588376 

27 

216 

40  26.3 

X  36  X0.9 

2 

57.2 

2     8  27.4 

4  aj.a 

9.8591378 

9.4567628 

5^4565391 

May     I 

223 

4  48.1 

X  36    0.0 

-2 

44-5 

+1   50     1.3 

-4  47-2 

9.8594691 

9.4581736 

9.4616313 

5 

229 

28   26.7 

X  35  49-4 

2 

23.7 

I   30   14.7 

5    5.5 

9.8597984 

9.4668267 

9.4736430 

9 

235 

51   23.6 

X  35  39.a 

I 

55-9 

I     9  22.7 

5  19-9 

9.86012 16 

9.4819345 

9.4915339 

13 

242 

13  41.1 

I  35  29.7 

I 

22.4 

0  47  41.1 

5  30.3 

9.8604347 

9.5022632 

9-5139413 

17 

248 

35   22.2 

I  35  ax.o 

0 

44.9 

0  25  26.0 

536.6 

9.8607338 

9.526395a 

9.5394588 

21 

254 

56   303 

X  35  X3.a- 

-0 

5.2 

+0     2  54.1 

-5  38.8 

9.8610153 

9.552982Z 

9.5668315 

25 

261 

17     9.6 

X  35    6.6 

+0 

34.7 

-0  19  38.4 

5  36.9 

9.8612757 

9.5808893 

9.5950547 

29 

267 

37   24.5 

X  35     i-o 

I 

12.9 

0  41   54.9 

530.8 

9.8615120 

9.6092496 

9.6234053 

June    2 

273 

57   19.5 

X  34  56.6 

Z 

47-5 

I     3   39-4 

3  20.8 

9.8617213 

9.6374687 

9.6513973 

G 

280 

16  59-3 

I   ^  53^4 

2 

16.8 

1   24  36.1 

5     70 

9.R619010 

9.6651 581 

9.6787248 

10 

^86 

36  28.6 

X  34  5X.4 

+2 

39^4 

^i   44   30.2 

—4  49-5 

9.8620489 

9.6920787 

9,7052032 

T4 

292 

55   51^8 

i  M  5*>-4 

2 

54-3 

2     3     7-2 

4  as.j 

9.8621635 

9.71S0858 

9.7307J90 

iS 

299 

n   13'3 

1  34  5fl-J 

3 

0.7 

2  20   14.1 

4     4.4 

9.8621433 

97430956 

9,7552io;8 

22 

3»5 

34   37^1 

X  34  31.6 

2 

58.4 

2    35   3^^ 

3  37.3 

9.8622873 

9,7670606 

9.77B6463 

z6 

3" 

54     6.8  ^ 

I  34  53^5 

2 

474 

2    49     9.1 

3    7-6 

9.8622948 

9.7899699 

9.8010332 

1             30 

318 

13  45^7 

t  U  5fi*t 

42 

28,3 

^3     0   36.4 

-^  35  7 

9.S622662 

9.8118411 

9*8123993 

34 

324 

H  3^7_ 

1  34  Jfl.5 

+2 

2.0 

'3     9  52.0 

^1     tS 

9.8622014 

9.8327142 

9.S4279^3_, 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate D«te. 

e        t 

•» 

0         /         H 

, 

t* 

e 

» 

w 

*          H 

July     4 

324  33 

36.7 

X  34  59.5 

+2 

2.0 

-3 

9 

52.0 

-a    1.8 

9.8622014 

9.8327142 

9.8427923 

8 

330  53 

42.3 

X  35    3.4 

I 

29.7 

3 

16 

49.0 

1  26,4 

9.8621015 

9.8526401 

9.8622638 

12 

337   14 

4.6 

I  35    7-8 

0 

53.0 

3 

21 

22.2 

0  50.0 

9.8619674 

9.8716692 

9.880861 I 

i6 

343   34 

45.2 

1  35  w-6 

+0 

13.8 

3 

23 

28.1 

—0  12.9 

9.86r8oio 

9.8898440 

9.8986224 

20 

349   55 

45.6 

I  35  ^7-7 

-0 

26.2 

3 

23 

4-7 

+0  24.6 

9.8616040 

9.9072008 

9.9155827 

24 

356  17 

7.0 

X  35  23.1 

—I 

4-9 

-3 

20 

11.8 

+1    1.8 

9.8613789 

9.9237726 

9.9317749 

28 

2   38 

50.4 

I  35  28.7 

I 

40.5 

3 

14 

51.2 

138.4 

9.861 1282 

9.9395944 

9.9472367 

Aug.     I 

9     0 

56.4 

I  35  34-4 

2 

II. 2 

3 

7 

6.3 

2  13.9 

9.8608551 

9.9547074 

9.9620112 

5 

15  23 

25.9 

I  35  40.4 

2 

35-4 

2 

57 

2.3 

2  47-9 

9.8605628 

9.9691542 

9.9761413 

9 

21   46 

19.5 

I  35  46-5 

2 

52.1 

2 

44 

46.1 

3  19.9 

9.8602548 

9.9829766 

9.9896645 

13 

28     9 

37-9 

»  35  5a-7 

-3 

0.2 

-2 

30 

26.3 

+349.6 

9.8599348 

9.9962085 

0.00261 13 

17 

34   33 

21.6 

1  35  59.a 

2 

59-4 

2 

14 

131 

4  x6.6 

9.8596071 

0.0088753 

0.0150032 

21 

40  57 

31-5 

X  36    5.8 

2 

49-7 

I 

56 

18.0 

4  40.4 

9.8592753 

0.0209977 

0.0268606 

25 

47  22 

8.1 

I  36  ia.6 

2 

31-5 

I 

36 

54.2 

S    0.8 

9.8589437 

0.0325948 

0.0382033 

29 

53   47 

12.2 

1  36  19.5 

2 

5.7 

I 

16 

159 

5  17-6 

9.8586166 

0.0436891 

0.0490561 

Sept.    2 

60   12 

44.4 

I  36  36.6 

--I. 

33.5 

-0 

54 

38.3 

+5  30.5 

9.8582979 

0.0543074 

0.0594464 

6 

66  38 

45-3 

I  36  33.8 

0 

56.7 

0 

32 

17.4 

5  39-2 

9.8579918 

0.0644764 

0.0693999 

lO 

73     5 

15.1 

I  36  41.1 

-0 

16.9 

—0 

9 

30.4 

5  43.6 

9.8577022 

0.0742196 

0.0789369 

14 

79  32 

14.0 

1  36  48.4 

+0 

23.8 

+0 

13 

25.6 

5  43.7 

9.8574327 

0.0835540 

0.0880718 

i8 

85   59 

41-7 

I  36  55.5 

I 

3-3 

0 

36 

ij.i 

5  39-3 

9.8571871 

0.0924921 

0.0968149 

22 

92   27 

37-6 

J  37    2.4 

+1 

39.6 

+0 

58 

34-4 

+5  30.6 

9.8569683 

0.1010425 

0.1051760 

26 

98  56 

0.3 

1  37    8.9 

2 

II.O 

I 

20 

12.1 

5  176 

9.8567792 

0.1092174 

O.I 13 1686 

30 

105   24 

48.3 

I  37  150 

2 

35-7 

I 

40 

49.5 

5    0.4 

9.8566224 

0.1170317 

0.1 20809 I 

Oct.     4 

III   53 

59.3 

I  37  ao.4 

2 

52.4 

2 

0 

10.4 

4  39-3 

9.8564998 

0.1245030 

0.1281159 

8 

118  23 

30.4 

I  37  a5-o 

3 

0.4 

2 

17 

59.4 

4  M-6 

9.8564132 

O.I 3 16490 

0.1351043 

12 

124   53 

18.1 

I  37  28.7 

+2 

59.1 

+2 

34 

2.6 

+3  46.5 

98563637 

0.1384825 

0.1417851 

16 

131   23 

18.3 

I  37  31.2 

2 

48.6 

2 

48 

7-4 

3  15-4 

9.8563519 

0.1450124 

0.1481650 

20 

137   53 

26.4 

I  37  32.5 

2 

29.5 

3 

0 

2.6 

2  41.8 

9-8563781 

0.1512433 

0.1542482 

24 

144   23 

37.3 

1  37  32.6 

2 

2.7. 

3 

9 

38.9 

2    6.0 

9.8564418 

0.1 57 I 807 

0.1600420 

28 

150   53 

45.6 

1  37  31.3 

I 

29.7 

3 

16 

48.9 

I  28.7 

9.8565424 

0.1628334 

0.1655565 

Nov.    I 

157   23 

45.8 

I  37  28.5 

+0 

52.0 

+3 

21 

27.2 

+0  50.3 

9.8566784 

0.1682128 

0.1708045 

5 

163   53 

32.1 

I  37  24-4 

+0 

11.8 

3 

23 

30.4 

+0  II. 3 

9.8568479 

0.1733326 

0.1757990 

9 

170  22 

59.1 

I  37  18.9 

-0 

29.0 

3 

22 

57-3 

-0  27.8 

9.8570490 

0.1782045 

0.1865496 

13 

176  52 

1.4 

1  37  12. I 

I 

8.3 

3 

19 

48.7 

1     6.4 

9.8572788 

0.1828351 

0.1850619 

17 

183   20 

34.2 

I  37    4.1 

I 

44.1 

3 

M 

7-5 

I  44-0 

9.8575344 

0.1872298 

0.1893390 

21 

189  48 

33.0 

I  36  55-1 

-2 

14.5 

+3 

5 

58.8 

—2  20.2 

9.8578125 

0. 191 3899 

0.1933834 

25 

196   15 

542 

I  36  45.3 

2 

38.2 

2 

55 

29.4 

2   54.3 

9.8581095 

0.1953 199 

0.1972008 

29 

202   42 

34.8 

I  36  34.9 

2 

53.8 

2 

42 

47.8 

326.1 

9.8584215 

0.1990275 

0.2008005    1 

Dec.    3 

209     8 

32.8 

I  36  24.0 

3 

0.7 

2 

28 

4.4 

3  55.1 

9.8587445 

0.2025218 

0.2041928 

7 

215   33 

46.9 

I  36  13.0 

2 

58.5 

2 

II 

30.9 

4   21.0 

9.8590746 

0.2058142 

0.2073866 

! 

221   58 

16.7 

I  36    2.0 

-2 

47-3 

+1 

53 

20.2 

-4  43-6 

9.8594074 

0.2089113 

0.2103879 

15 

228  22 

2.9 

1  35  5>-2 

2 

27.9 

I 

33 

46.6 

5    2.6 

9.8597388 

0.2118168 

0.2131981 

19 

234  45 

6.9 

1  35  40.9 

2 

1.2 

I 

13 

4.9 

5  ^7-7 

9.8600647 

0.2145318 

0.2158181 

23 

241     7 

31.0 

I  35  31-2 

I 

28.6 

0 

51 

30.7 

5  28.8 

9.8603810 

0.2170570 

0.2182490 

27 

247  29 

17.9 

I  35  22.4 

0 

51.6 

0 

29 

20.3 

5  35-8 

9.8606840 

0.2193952 

0,2204963 

3f 

253   50 

31.2 

I  35  14.5 

-0 

I2.I 

+0 

6 

50.1 

-538.6 

9.8609698 

0.2215531 

0.2225668 

35 

.  260   II 

14.9 

I  35    7-6 

+0 

27.8 

—0 

il 

43.4 

-5  37.4 

9.8612350 

0.2235379 

0.2244674   i 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance     r 
from  Earth—             j 

At  Date. 

At  Intenne-  1 
diate  Date. 

o            »            « 

t      m 

n 

•       t         m 

m 

Jan.      I 

90  17  43.0 

29  i7.a6 

4-53.5 

4-x   13  38.2 

4-42.44 

0.X973627 

9.8059871 

9.8135464 

5 

92  14  31.3 

39    7-<» 

53-9 

1   16  25.0 

40.92 

0.1986426 

9.8213885 

9.8294765 

9 

94   10  39.3 

28  57-OI 

53-9 

I   19     5.6 

39.36 

0.1998957 

9.8377752 

9.846250^ 

13 

96     6     7.7 

a8  47.29 

53.7 

I  21   39.9 

37.79 

0.2011213 

9.8548703 

9.8636046 

17 

98     0  58.0 

a8  37.87 

53.3 

I   24     7.9 

36.20 

0.2023179 

9.8724288 

9.8813 192 

« 

21 

99  55   ii.o 

28  28.73 

+52.7 

+1   26  29.5 

4-34-59 

0.2034850 

9.8902552 

9.8992187 

25 

loi   48   48.1 

28  19.89 

51.8 

X  28  44.6 

32.97 

0.2046215 

9.9081927 

9.917x615 

29 

103   41    50.4 

28  11.31 

50.6 

X  30  53.3 

31.36 

0.2057265 

9.9261124 

9.9350315 

Feb.    2 

105   34   18.9 

28    3.00 

49.2 

I  32  55.5 

29.74 

0.2067993 

9.9439058 

9.9527241 

6 

107   26   14.7 

27  55.01 

47.8 

X   34  51.2 

28.IZ 

0.2078389 

9.9614770 

9.970154X 

lO 

109   17   39.3 

27  47.35 

4-46.2 

4-x   36  404 

4^.47 

0.2088447 

9.9787482 

9.9872528 

14 

III     8   33.8 

27  39-95 

44-3 

X   38  23.0 

24.83 

0.2098162 

9.9956637 

0.0039772 

i8 

112   58   59.2 

27  32.85 

42.2 

I  39  59.0 

23.19 

0.2107527 

0.0x21904 

0.0203014 

22 

114  48   57.0 

27  26.05 

39-9 

I   41   28.5 

21.56 

0.2x16534 

0.0283087 

0.0362 118 

26 

116  38  28.0 

27  19.53 

37.6 

I   42   51.5 

19.92 

0.2x25179 

0.0440084 

0.0516978 

Mar.    2 

118  27   33.6 

27  13.32 

+35.1 

+x  44     7.9 

4-18.29 

0.2133458 

0.0592786 

0.0667492 

6 

120   16   15.0 

27    7.44 

32.4 

X  45   X7.8 

16.67 

0.2x41365 

0.0741077 

0.0813538 

lO 

122     4   33.5 

27    1.85 

29.7 

X    46    2X.2 

15-03 

0.2x48898 

0.0884869 

0.0955064 

14 

123  52   30.2 

2656.57 

26.8 

X  47  18.0 

13.39 

0.2x56045 

0.1024135 

0.1092090 

i8 

125  40     6.5 

26  5X.60 

23.7 

I    48       8.3 

11.77 

0.2162807 

O.X 158942 

0.1224712    1 

22 

127  27  23.4 

2646.86 

+20.6 

+1    48    52.2 

4-10. 17 

0.2169182 

0.1289420 

O.X353077 

26 

129   14  21.8 

26  42.45 

17.6 

X   49  29.7 

8.56 

0.2175165 

0.14 15698 

O.1477291 

30 

131     I     3.5 

26  38.35 

14.3 

I    50      0.7 

6.94 

0.2180752 

O.X537865 

0.1597426 

Apr.     3 

132  47  29.0 

26  34.52 

XI.I 

X  50  25.2 

5.34 

0.2x85946 

O.X655975 

O.1713519 

7 

134   33  40.0 

26  3Z'02 

7.9 

X  50  43.4 

3-76 

0.2190737 

O.X770060 

O.X825612 

II 

136   19  37.6 

2627.85 

+  4.6 

+x   50  55.3 

4-2.18 

O.2195125 

O.I880I86 

0.1933798 

15 

138     5   23.2 

26  24.94 

+  1.3 

I  51    0.8 

4-0.60 

0.21991XO 

O.X986464 

0.2038209 

19 

139  50  57-7 

26  22.34 

-  2.1 

I  51     o.x 

—  0.96 

0.2202686 

0.2089044 

0.2138994 

23 

141   36  22.3 

26  20.03 

5.3 

I  50  53.1 

2.54 

0.2205856 

0.2x88074 

0.2236294 

27 

143  21   38.3 

26  Z8.02 

8.6 

X   50  39.8 

4.09 

0.22086x6 

0.2283662 

0.2330186 

|May     I 

145     6  46.9 

26  16.30 

-11.8 

+x  50  20.4 

-5.63 

0.2210965 

0.2375872 

0.2420724 

5 

146  51   49.1 

26  14.85 

15.0 

X  49  54.8 

7.16 

0.22 I 2901 

0.2464750 

0.2507953 

9 

148   36  46.1 

26  13.74 

18. 1 

I  49  23.x 

8.68 

0.2214425 

0.255035X 

0.2591948 

13 

150  21   39.4 

26  12.94 

21.2 

X  48  45.4 

10.21 

0.2215536 

0.2632768 

0.2672818 

17 

152     6  30.0 

26  12.40 

24.2 

X  48     1.4 

11.74 

0.2216232 

0.27x2121 

0.2750692 

21 

153   51    I9-0 

26  12.19 

-27.0 

+x  47  XI.5 

—13.21 

0.2216515 

0.2788543 

0.2825680 

25 

155   36     7.9 

26  12.25 

29.9 

X  46  15.7 

14.70 

0.2216384 

0.2862x19 

0.2897858 

29 

157  20  57.5 

26  12.60 

32.6 

X  45   X3.9 

16.  Z9 

0.2215837 

0.2932905 

0.2967262 

June    2 

159     5   49.2 

26  13.26 

35.1 

X  44     6.2 

17.65 

0.2214875 

0.3000937 

0.3033928 

6 

160  50  44.0 

26  Z4.22 

37.5 

X  42  52.7 

19.10 

0.221350X 

0.3066244 

0.3097899 

10 

162   35  43.4 

26  15.51 

-39.8 

+1  41   33.4 

-20.55 

0.22117x5 

0.3128900 

O.3159261 

14 

164   20  48.5 

26  17.07 

42.0 

I  40     8.3 

21.99 

0.2209516 

0.3188994 

0.32x8112 

18 

166     6     0.4 

26  18.94 

44.0 

I   38  37.5 

23.40 

0.2206906 

0.3246627 

0.3274546 

22 

167   51    20.4 

26  21.11 

45-9 

X   37     x.x 

24.81 

0.2203886 

0.330x878 

0.3328623 

26 

169   36  49.7 

26  23.55 

47.5 

I   35   19.0 

26.21 

0.2200456 

0.3354786 

0,3380366 

30 

171   22   29.2 

26  26.29 

-48.9 

+1   33  31.4 

-27.59 

0.2196619 

0.3405370 

0.3429798. 

July     4 

173     8  20.4 

26  29.34 

-50.2 

4-1   31   38.3 

-28.96 

0.2192378 

0.3453653 

0.3476944  ■ 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e        »         w 

r       f» 

» 

f       If 

w 

July    4 

173     8  20.4 

3629.34 

-50.2 

+1 

31    38.3 

-38.96 

0.2192378 

0.3453653 

0-3476944 

8 

174    54    24.3 

76  33.69 

51.3 

29  39-7 

30.3a 

0.2187735 

0.3499678 

0.3521859 

Z2 

176    40    42.3 

a6  36.35 

52.3 

27  35-7 

SI.67 

0.2182689 

0-3543505 

0.3564623 

i6 

178    27     15.5 

26  40.27 

53.0 

25  26.3 

33.0a 

0.2177246 

0.3585224 

0.3605313 

20 

180    14       4.9 

a6  44.51 

53.5 

23   ".7 

34.33 

0.2171406 

0.3624897 

0.3643982 

24 

182        I     12.0 

26  49- 10 

-53.8 

+1 

20  51.9 

-35-60 

O.2165175 

0.3662564 

0.3680645 

28 

183    48    38.1 

9653.96 

53.9 

18  26.9 

36.89 

0.2158554 

0.3698225 

0.3715307 

Aug.     I 

185     36    24.1 

26  59.13 

53.8 

15  56.8 

S8.14 

0.2151548 

O.3731891 

0-3747982 

5 

187    24    31.5 

37    4.6a 

53.5 

13  21.8 

39.36 

0.2 144 160 

0.3763582 

0.3778701 

9 

189     13       1.5 

V  X0.37 

53.0 

10  41.9 

40.60 

0.2136393 

0.3793350 

0-3807538 

13 

191        I     54.9 

27  16.43 

-52.2 

+1 

7  57-0 

-41.80 

0.2128253 

0.3821268 

0.3834551 

17 

192     51     13.3 

37  32,79 

51.2 

5     7-5 

43.97 

0.2119744 

0.3847389 

0.3859787 

21 

194    40    57.6 

27  29.46 

50.0 

2   13.2 

44-11 

O.2110871 

0.3871745 

0.3883261 

25 

196    31       9.4 

27  36.47 

48.6 

0 

59  14.6 

45-34 

O.2101640 

0.3894339 

0.3904975 

29 

198    21    49.8 

37  43.73 

47.1 

0 

56  11.3 

46.35 

0.2092058 

O.3915167 

0.3924923 

Sept.    2 

200    12    59.6 

27  51.39 

-45.3 

+0 

53     3.8 

-47.39 

0.2082126 

0.3934241 

0.3943134 

6 

202       4    40.5 

37  59.17 

43-3 

0 

49  52.2 

48*45 

0.2071858 

0.3951604 

0.3959658 

lO 

203    56    53.4 

28    731 

41.1 

0 

46  36.2 

49.47 

a2o6i255 

0.3967306 

0.3974556 

14 

205    49    39.4 

38  15.77 

38.7 

0 

43   16.4 

50.44 

0.2050326 

0.3981407 

0.3987866 

i8 

207    43       0.0 

28  34.53 

36.2 

0 

39  52-7 

51.37 

0.2039081 

0.3993936 

0.3999615 

22 

209    36    56.0 

38  33.57 

-33.4 

+0 

36  25.4 

-53.37 

0.2027528 

0.4004900 

0.4009791 

26 

211    31    29.0 

28  43.91 

30.6 

0 

32   54.5 

53.15 

0.2015676 

0.4014288 

0.4018391 

30 

213    26    39.7 

38  53.53 

27.5 

0 

29  20.2 

53.97 

0.2003531 

0.4022105 

0.4025432 

Oct.     4 

215    22    29.6 

39    3,47 

24.3 

0 

25  42.7 

54.75 

0.1991104 

0.4028382 

0.4030959 

8 

217    18    59.9 

39  13.65 

21.0 

0 

22     2.2 

55.49 

0.1978408 

0.4033171 

0.4035026 

12 

219    16    II.2 

39  33.10 

-17.5 

+0 

18   18.8 

-56.16 

0.1965451 

0.4036529 

0.4037683 

16 

22t     14       5.1 

39  33.87 

14.0 

0 

14   32.9 

56.79 

0.1952249 

0.4038492 

0.4038954 

20 

223     12    42.6 

39  44.86 

10.4 

0 

10  44.5 

57.39 

0.19388 I I 

0.4039069 

0.4038836 

24 

225    12       4.4 

39  56.09 

6.7 

0 

6  53.8 

57.91 

0.1925149 

0:4638252 

0.4037320 

28 

227     12     II.7 

30    7.61 

-  30 

+0 

3     1.2 

58.36 

0. 191 1278 

0.4036044 

0.4034427 

Nov.    I 

229    13       5.6 

30  19.36 

+  0.9 

-0 

0  53.1 

-58.76 

0.18972 10 

0.4032475 

0.4030194 

5 

231     14    46.9 

30  31.31 

4.7 

0 

4  48-9 

59-09 

0.1882963 

0.4027592 

0.4024678 

9 

233   17   i6-4 

30  43.50 

8.5 

0 

8  45.8 

59.35 

0.1868552 

0.4021460 

0.4017940 

13 

235    20    35.2 

30  55.9a 

12.2 

0 

12  43.7 

59.56 

0.1853992 

O.4014121 

0.4010004 

17 

237    24    44.1 

31    8.55 

16.0 

0 

16  42.3 

59-66 

0.1839300 

0.4005594 

0.4000884 

21 

239  29  43.9' 

31  31.35 

+19.7 

-0 

20  41.0 

-59-69 

0.1824492 

0.3995878 

0.3990575 

25 

241   35   35.3 

31  34.34 

23.2 

0 

24  39.8 

59.65 

0.1809590 

0.3984982 

0.3979094 

29 

243  42   18.8 

31  47.45 

26.8 

0 

28  38.2 

59.53 

0.1 7946 10 

0.3972926 

0.3966480 

Dec.    3 

245   49   55-1 

33    0.76 

30.3 

0 

32  36-0 

59.30 

0.1779572 

0.3959763 

0.3952794 

7 

247   58   25.1 

32  I4-30 

33.5 

0 

36  32.6 

58.97 

0.1764499 

0.3945569 

0.3938104 

II 

250     7  48.9 

33  37.74 

+36.6 

-0 

40  27.8 

-58.56 

0.1749410 

0.3930394 

0.3922446 

15 

252    18     7.2 

33  41-36 

39-5 

0 

44  21.1 

58.06 

0.1734327 

0.3914269 

0.3905854 

19 

254   29  20.0 

33  55-04 

42.2 

0 

48   12.5 

57.46 

0.1719274 

0.3897201 

0.3888317 

23 

256  41   27.7 

33    8.80 

44.6 

0 

52     0.8 

56.74 

0.1704273 

0.3879203 

0.3869857 

27 

258   54   30.5 

33  32.61 

46.8 

0 

55  46.2 

55.91 

0.1689347 

0.3860293 

0.3850513 

31 

261     8  28.4 

33  36.,4i 

+48.7 

-0 

59  28.1 

-54.97 

0.1674521 

0.3840531 

0-3830351 

1          35 

263  23  21.8 

33  50.ao 

jl-50-4 

-I 

3     6.0 

-53-93 

0.1659817 

»7 
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1                                                                   JUPITER 

GREENWICH  MEAN  NOON. 

Data. 

Heliocoatric 

Longicade, 

MeanBqainox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

OrbiL 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radias 

Vector. 

Logarithm  of  Diataat* 
from  Eartli— 

At  Date. 

Atlntenne- 
diatsDate. 

•        *         «r 

t      • 

m 

•              t              H 

n 

Jan.     1 

151     9  28.7 

438.7^ 

+26.4 

+  1            I       44.1 

+3-B3 

0-7313678 

0.6822350 

0.6798040 

5 

151    28       3.3 

4SB.66 

26.3 

1      1    59-3 

3*Do 

0^7314459 

0.6774378 

0.675081Z 

9 

151     46    38.0 

4  ^^ 

26.2 

I      2    I5'3 

3.S8 

0.7315236 

0.6727984 

0.6705743 

13 

152     5   12.0 

4  38.46 

26.2 

1      2    30,8 

3-83 

0.73x6007 

0.6684130 

0.6663189 

17 

152  23  45.6 

4  3a-3<5 

26.1 

I      2    46. 1 

3-8a 

O.7310-/74 

0.6642961 

0.6623485 

21 

152  42  18.9 

4  3B.rf 

+26,0 

+1     3     1^3 

+3-7D 

0-7317535 

0.6604805 

0.6586964 

25 

153     0  51.8 

4  SB. 17 

25-9 

I     3    16.4 

3-7fi 

0.7318292 

0.6570004 

0-6553965 

29 

153   19  24.3 

4  3fl.e8 

23.8 

I      3  3r-4 

3-73 

0.7319043 

0.6538888 
0.65x1780 

0.6524814 

Feb.    2 

153  37  56-4 

4  37*99 

25.7 

I     3  46-3 

3.70 

0-7319739 

0.64998x9 

6 

153  56  28.2 

4  37- 8g 

25.6 

I     4      i.o 

3-67 

0  732053a 

0.6488964 

0.6479244 

zo 

154  14  59.6 

4  37.80 

+25-5 

+1     4    157 

+j.fi4 

0.7321266 

0.6470677 

0.6463286 

M 

154  33  30.6 

4  37-7" 

25-4 

I     4   30.2 

3-6a 

0.732x997 

0.6457084 

0.6452090 

i8 

154  52     X.2 

4  37>63 

25-3 

I      4   44-*^ 

3*59 

0.7322723 

0.64483x0 

0-6445757 

22 

155  xo  3X.5 

4  37' » 

25'^ 

I      4    5S-9 

3*5& 

0.7323444 

0,6444434 

06444352 

26 

155  29     1.4 

4  37- U 

25- X 

1      5    13.1 

3-53 

0.7324161 

0-6445507 

0.6447904 

Mar.    2 

X55  47  3X.O 

4  37-35 

+25.0 

+1      5   27.1 

+3'5« 

0,7324872 

0,6451530 

0.6456380 

6 

156     6     0.2 

4  37- *5    , 

249 

I     5  41-^ 

3-47 

0-732557S 

0.6462434 

0.6469680 

ID 

Z56  24  29.0 

4  37-ifi 

24.8 

I     5  54*9 

J*44 

0.7326279 

0.6478089 

0.6487636 

M 

156  42  57-4 

4  37.07 

24.6 

X     6     8.6 

3-41 

0.7326974 

0.6498  29X 

0.6510030 

z8 

X57     X  25.5 

4  3^.«9 

24s 

I        6    22.2 

S*3S 

0.7327665 

0.6522S16 

0.6536615 

22 

157  19  53.3 

4  3^90 

+24,4 

+t     6  35  6 

4^-35 

0.7328350 

0-655x395 

0.6567x22 

26 

157  38  20.3 

4  3fi^83 

243 

I     6  49.0 

3- 3a 

0.7329031 

0.6583760 

0.660x277 

30 

157  56  47-9 

4  3I5'73 

24.1 

J     7     2.2 

3>39 

0,7329706 

0.6619628 

0.6638773 

Apr.    3 

158   15   14.6 

4  3665 

24^0 

I     7   ^5-3 

3-*6 

0-7330375 

0.6658669 

0.6679272 

7 

158  33  4x0 

4  36-5fi 

23-9 

X     7  28.3 

3-^3 

0.7331040 

0.6700537 

0.6722419 

II 

158  52     7.t 

+  3*.48 

+23-7 

+1     7  41*^ 

+3.a& 

0.7331700 

0.6744871 

0.6767845 

X5 

159  10  32.9 

4  3^39 

23.6 

X     7  53.9 

3-17 

0^7332354 

0.6791303 

a68x5203 

X9 

159  28  58.3 

4  36-31 

23-4 

I     8     6.5 

3*14 

0-7333002 

O.6S39506 

0.6864x70 

23 

159  47  23^4 

4  3^34 

23  3    , 

I     8   ig.o 

3-" 

0.7333645 

0.6889162 

0.6914449 

27 

160     5  48.2 

4  36.16 

23- 1 

X     8  31*4 

a.oa 

0.7334282 

0.6939990 

0.6965744 

May    I 

160  24   Z2.6 

4  36.0a 

423.0 

+t     8  43.7 

+3-05 

0-73349 > 4 

0.69.^1674 

0.7017744 

5 

160  42  36.8 

4  36-00 

22.8 

I     8   55.8 

3.0J 

0.7335540 

0.7043920 

0.7070166 

9 

161     I     0.7 

4  %5-9i 

22.7 

1     9     7-8 

*-99 

0.7336161 

0.7096449 

0.7x22733 

13 

161  19  24.2 

4  35^83 

22.5 

1     9   19-7 

1.96 

0-7336776 

'  0.7148995 

0.7175205 

17 

161  37  47.4 

4  33-77 

22.3 

X     9  31-5 

"53 

0-7337385 

0.7201340 

0.7227374 

21 

161  56   10.3 

4  3S  69 

+22.2 

+1     9  43.2 

+?.go 

0.7337950 

0.7253285 

0.7279052 

25 

162   14   32.g 

4  35*^1 

22.0 

X     9  54-7 

a.H7 

0.7333588 

0730465a 

0.7330063 

29 

162   32   55.2 

4  33-54 

21*9 

I    ro     6. 1 

tB4 

0.7339180 

0.7355263 

0.7380232 

June    2 

162  51   17,3 

+  35-47 

21.7 

1    10   17.4 

s,So 

0.73397*57 

0.7404949 

0.742939X 

6 

163     9  39.0 

4  35-40 

21.5 

I  10  2B.5 

a.77 

0.734034S 

0-7453542 

0.7477383 

10 

163  28     0.4 

4  3S-33 

+21,3 

+1    10  39.5 

+3*74 

0.7340923 

0.7500903 

0.7524087 

14 

163    46   2Z.6 

4  35  *5 

21. 1 

I  10  50.S 

*-7i 

0.7341493 

0.7546925 

0.7569404 

18 

164     4  42.5 

4  35.1^ 

31. 0 

I  XI     1.3 

fl.6a 

0^7342057 

0-7591514 

0.76x3246 

22 

164  23     3.1 

4  35-" 

20.  S 

I   II   1 1.9 

2,65 

0.7342616 

O.76345SS 

0.7655530 

26 

164  41   23.4 

4  35-04 

20.6 

I    tl    22<4 

t*^i 

0,7343168 

0.7676060 

0.7696x65 

30 

164   59  43.4 

4  34-97 

+20*4 

+1    It    32. B 

+«-59 

0.7343715 

0.7715838 

0.7735069 

July.    4 

165   x8     3.T 

4  3i<9i 

+20.2 

+1    11    43*1 

+1.56 

07344257 

0.775384& 

0.7772x63 
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JUPITER, 

GREENWICH  MKAN  NOON. 

Date. 

Heliocentric 

LoDfldtnde, 

MeanKoiiittox 

of£«to. 

Daily 
Motion. 

to 
Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 
of 
.      Radina 
Vector. 

Logarithm  of  Distance 
from  Earth- 

Date. 

At  Interme- 
diate Date. 

•         f         «r 

*       m 

m 

•      *       » 

n 

Jnly    4 

165    18       3.x 

434.91 

+20.2 

+x   II  43.1 

-H.56 

0.7344257 

0.7753848 

0.7772x63 

8 

X65    36    22.6 

4S4.8* 

20.0 

I  XI  53-3 

S.53 

0.7344793 

0.7790012 

0.7807389 

Z2 

X65    54    41.8 

4  34*77 

X9.8 

X  12     3.3 

2.50 

0.7345323 

0.7824291 

0.7840712 

i6 

x66  13    a8 

4  34.71 

X9.6 

I    12    X3.2 

t.47 

0.7345848 

0.7856648 

0.7872095 

20 

x66  3X   19.5 

4  34.64 

19-4 

X    12    23.0 

a.44 

0.7346367 

0.7887049 

0.7901505 

24 

166  49  37.9 

4  34.58 

+X9.a 

+1    X2    32.7 

4«.40 

0.7346880 

0.79x5457 

0.7928897 

28 

167     7  56.x 

434.51 

X9.0 

X    12    42.2 

a.S7 

0.7347388 

0.794 1821 

0.7954223 

Aug.    X 

167  26  14.x 

434.45 

z8.8 

X    X2    5X.6 

■.34 

0.7347890 

0.7966099 

0.7977442 

5 

167  44  3X.8 

434.38 

x8.6 

X  13    0.9 

B.31 

0.7348386 

0.7988253 

0.7998530 

9 

x68    a  49.2 

434.3a 

X8.4 

X   13  10.  X 

s.i8 

0.7348876 

0.800827 z 

0.8017476 

13 

z68  2x     6.4 

4  34.<6 

+x8.a 

+1  X3  X9.1 

-H.14 

0.7349361 

0.8026x44 

0.8034272 

17 

168  39  23.3 

4  S4««> 

18.0 

I  13  28.0 

t.tz 

0.7349840 

0.804x858 

0.8048899 

21 

x68  57  40.0 

434.14 

X7.7 

X  13  36.8 

S.X8 

0.7350314 

0.8055393 

0.8061335 

25 

169  15  56.5 

4  34-09 

X7.5 

I  X3  45.5 

t.x5 

0.7350782 

0.8066721 

0.8071547 

29 

169  34  12.8 

4  34.03 

.'7-3 

X  X3  54.0 

a.x« 

0.7351244 

a8o758zi 

0.80795 II 

Sept.   2 

169  52  28.8 

4S3.9B 

+X7.X 

+1   14     2.4 

+a.o8 

0-735x700 

a8o82648 

0.8085222 

6 

X70  xo  44.6 

4  33.9a 

X6.9 

X   14  10.7 

a.05 

0.7352X5X 

0.8087232 

0.8088677 

lO 

X70  29    0.2 

433.86 

z6.6 

I   14  18.8 

a.<Q 

0.7352595 

0.8089558 

0.8089879 

14 

X70  47  X5.6 

4  33.81 

X6.4 

z  14  26.8 

Z.99 

0.7353034 

0.8089635 

0.8088824 

i8 

X7X     5  30.7 

4  33.75 

x6.a 

I   X4  34.7 

x.g6 

0.73534^ 

0.8087445 

0.8085495 

22 

17X  23  45.6 

4  33.70 

+X5.9 

4-1   X4  42.5 

+x.9a 

0.7353894 

0.8082973 

0.8079873 

26 

X7X  42    0.3 

4  3365 

15.7 

I  X4  50.1 

X.89 

0.73543x5 

0.8076199 

0.8071953 

30 

X72    0  14.9 

4  33.60 

X5.5 

X   14  57-6 

X.86 

0.7354729 

0.8067132 

0.8061735 

Oct     4 

X72  x8  29.2 

433.55 

X5.2 

I  X5     5.0 

X.83 

0.7355138 

0.8055765 

0.8049226 

8 

172  36  43-3 

433.50 

X5.0 

X   X5  X2.3 

X.80 

0.7355541 

0.8042120 

0.8034449 

Z2 

172  54  57-2 

433.46 

+X4.7 

+x   15  19-4 

+1.76 

0.7355938 

0.8026212 

0.8017410 

x6 

173  13  xx.o 

433.41 

X4.5 

I   15  26.4 

1.73 

0.7356329 

0.800804a 

0.7998109 

20 

X73  3X  24.5 

433.36 

X4.3 

X   X5  33.3 

X.70 

0.73567x4 

0.7987612 

0.7976550 

24 

X73  49  37-8 

4  3^3I 

X4.0 

I  15  40-0 

X.67 

0.7357093 

0.7964925 

0.7952739 

28 

174     7  5I-0 

433.96 

X3.8 

X  X5  46.6 

1.64 

0.73574^ 

0.7939997 

0.7926701 

Nov.    I 

174  26    4.0 

4  33.» 

+X3.5 

+x  X5  53.x 

+1.60 

0.7357834 

0.7912858 

0.7898475 

5 

174  44  16.8 

4  3^X7 

X3.3 

X  X5  59.4 

1.57 

0.7358197 

0.7883557 

0.78681 I I 

9 

175     2  29.4 

4  33.13 

X3.0 

X  x6     5.7 

X.54 

0.7358553 

0.7852138 

0.7835642 

13 

175  20  41.8 

433.09 

X2.8 

X  16  11.8 

X.5X 

0.7358904 

0.7818629 

0.7801 105 

17 

175  38  54-x 

433.05 

X2.5 

X  x6  17.7 

X.48 

0.7359248 

0.7783074 

0.7764540 

21 

175  57     6.2 

433.01 

+X2.3 

+1   x6  23.6 

+1.44 

0.7359586 

0.7745512 

0.7725998 

25 

176   15   l8.2 

4  3a.96 

X2.0 

X  x6  29.3 

1.4X 

0.7359919 

0.7706008 

0.7685552 

29 

176  33  30.0 

4  3a.9a 

XI.7 

X   x6  34.8 

1.38 

0.7360245 

0.7664645 

0.7643299 

Dec.    3 

176  51  41.6 

4  32.88 

IX.5 

X   16  40.3 

X.35 

0.7360565 

0.7621528 

0.7599343 

7 

X77     9  53-1 

4  3a.84 

XI.2 

I   16  45.6 

X.33 

0.7360879 

0.7576758 

0.7553787 

ZI 

177  28     4.3 

4  3a.8o 

+II.O 

+x   16  50.8 

+1.98 

0.736x187 

0.7530442 

0.7506735 

15 

177  46  15.5 

4  32.77 

10.7 

I   16  55.8 

i.a5 

0.7361487 

0.7482683 

0.7458300 

19 

178     4  26.5 

4  32.73 

10.4. 

I   17     0.8 

x.oa 

0.7361781 

0.7433607 

0.7408620 

23 

178  22  37.3 

4  32.70 

10.2 

X   X7     5.6 

X.X9 

0.7362069 

0.7383365 

0.7357862 

27 

X78  40  48.1 

432.66 

9.9 

X  17  10.2 

1.15 

0.7362351 

0.7332140 

0.7306221 

31 

178  58  58.6 

4  32.63 

+  9.7 

+1  17  X4.8 

+1.12 

0.7362627 

0.7280132 

0.7253901 

35 

179  17     91 

4  32.59 

■I-  9.4 

4-1    17    19.2 

+1.09 

0.7362896 

0.7227554 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

MeanBqainox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector, 

Logarithm  of  Distance 
from  Earth—    " 

At  Date. 

At  Interme- 
diate Date. 

•          »          m 

9      m 

1       u 

• 

#           w 

It 

Jan.      X 

233     15     409 

1  51.07 

-I  25.1 

+2 

8  48.4 

-a.45 

0.9974067 

X.0261827 

I.0252153 

5 

233     23        5.2 

1   5T.06 

X25.3 

2 

8   38.6 

a.46 

0.9974402 

1. 0242 148 

Z.0231823 

9 

233     30    29.4 

I  51-04 

I  25.5 

2 

8   28.7 

a.47 

0-9974737 

X.0221184 

T. 0210242 

13 

233   37   53-5 

I  51-03 

1  25.7 

2 

8   18.8 

2.48 

0-9975071 

X.0199006 

X. 0187490 

17 

233   45   175 

z  SX.OI 

I   25.9 

2 

8     8.9 

a.49 

0.9975405 

X.0175700 

X.0163645 

21 

233  52  41-5 

1 50.99 

-I   26.1 

+2 

7  59.0 

-a.  50 

0.9975738 

I.0151334 

1. 01 38776 

25 

234     0     5-4 

1 50.98 

1   26.3 

2 

7  490 

a.51 

0.9976071 

I.0125983 

1. 01 12966 

29 

234     7  29.3 

1 50.96 

I   26.5 

2 

7  390 

a-5x 

0.9976402 

1.0099737 

X. 0086305 

Feb.     2 

234  14  53.1 

X  50.94 

I   26.7 

2 

7  29.0 

a.  5a 

0.9976733 

1.0072686 

1.0058895 

6 

234    22    16.8 

X  50.93 

I   26.9 

2 

7   X8.9 

a.53 

0.9977063 

1.0044946 

X.0030855 

lO 

234    29   40-5 

X  50.91 

-I   27.1 

+2 

7     8.8 

-a.  54 

0.9977392 

1.0016638 

1.0002309 

M 

234  37     4-1 

1 50.90 

X27.3 

2 

6  58.6 

a.55 

0.9977720 

0.998788X 

O.997337X 

i8 

234  44  27.6 

1 50.88 

127.5 

2 

6  48.4 

a.56 

0.9978047 

0.9958794 

0.9944163 

22 

234  51  5I-I 

z  50.86 

I   27.7 

2 

6  38.2 

a.57 

0.9978372 

0.9929495 

0.9914807 

26 

234  59  14-5 

1 50.85 

I  27.9 

2 

6  28.0 

a.58 

0.9978696 

0.99001 17 

0.9885441 

Mar.     2 

235     6  37-8 

1 50.83 

-I   28.1 

+2 

6   17.7 

-a.58 

0.9979020 

0.9870799 

0.9856212 

6 

235    14      I.X 

z  50.8a 

X  28.3 

2 

6     7.4 

a.59 

0.9979343 

0.9841697 

0.9827274 

xo 

235  21  24.3 

X  50.80 

I  28.5 

2 

5   57-0 

a.6o 

0.9979665 

0.9812963 

0.9798785 

H 

235  28  47.4 

1 50.78 

I  28.6 

2 

5  46.6 

a.  60 

0.9979986 

0.9784757 

0.9770898 

i8 

235  36  10.5 

1 50.77 

I  28.8 

2 

5  36.2 

a.61 

0.9980306 

0.9757226 

0.9743757 

22 

235  43  33-5 

X  50.75 

-I  29.0 

+2 

5  25.8 

-a.6a 

0.9980624 

0.9730510 

0.9717506 

26 

235  50  56.5 

1 50.73 

I  29.2 

2 

5   X5.3 

8.63 

0.9980943 

0-9704762 

0.9692300 

30 

235  58   194 

X  50.7* 

I  29.4 

2 

5     4.8 

a.64 

0.998 1261 

0.9680139 

0.9668300 

Apr.     3 

236     5  42.2 

X  50.70 

I  29.5 

2 

4  54-2 

3.64 

0.9981578 

0.9656799 

0.9645658 

7 

236  13     5.0 

1 50.69 

129.7 

2 

4  43.6 

a.65 

0.9981894 

0.9634893 

0.9624526 

IZ 

236  20  27.7 

X  50.67 

-X  29.9 

+2 

4   33.0 

-a.66 

0.9982209 

0.9614569 

0.9605037 

X5 

236.27  50.3 

z  50.66 

1  30.0 

2 

4  22.4 

a.67 

0.9982522 

0.9595944 

0.9587309 

X9 

236   35    12.9 

X  50.64 

I  30-2 

2 

4   XI.7 

a.68 

0.9982834 

0.9579140 

0.9571452 

23 

236  42   35-4 

X  50.63' 

X  303 

2 

4     1.0 

a.69 

0.9983145 

0.9564258 

0.9557575 

27 

236  49  57.9 

X  50. 6x 

X  305 

2 

3  50.3 

a.70 

0.9983456 

0.9551412 

0.9545782 

May     I 

236  57  20.3 

X  50.59 

-I  30.7 

+2 

3   39-5 

-^.71 

0.9983766 

0.9540695 

0.9536162 

5 

237     4  42.6 

X  50.58 

X  30.8 

2 

3  28.7 

a.7a 

0.9984075 

0.9532189 

0.9528786 

9 

237   12     4.9 

X  5056 

X  31.0 

2 

3   17-8 

a.72 

0.9984383 

0.9525955 

0.9523698 

13 

237   19  27.1 

X  50.55 

I  311 

2 

3     6.9 

a.73 

0.9984690 

0.9522019 

0.9520920 

17 

237  26  49.2 

X  50.53 

1. 31-3 

2 

2   56.0 

a.74 

0.9984996 

0.9520402 

0.9520465 

21 

237   34   "-3 

X  50.51 

-X  31.4 

+2 

2  45.1 

-a.75 

0.9985301 

0.952 I 108 

0.9522332 

25 

237  41   33-3 

X  50.50 

I  31.6 

2 

2   34-1 

a.76 

0.9985605 

0.9524134 

0.9526512 

29 

237  48   55-3 

1 50.48 

X  31-7 

2 

2   23.1 

a.76 

0.9985908 

0.9529462 

0.9532982 

June    2 

237  56   17-2 

1 50.47 

I  31.8 

2 

2    12. 1 

a.77 

0.9986210 

0.9537062 

0.9541694 

6 

238     3   39.0 

1 50.45 

I  32.0 

2 

2       I.O 

a.78 

0.9986510 

0.9546868 

0.9552575 

10 

238   II     0.8 

X  50.44 

-I  32.1 

+2 

I   49.9 

-2.79 

0.99868 II 

0.9558800 

0.9565534 

14 

238   18   22.5 

X  50.4a 

I  323 

2 

I   38.8 

a.80 

0.99871 I I 

0.9572764 

0.9580476 

z8 

238  25  44.1 

1 50.40 

X  32.4 

2 

I   27.6 

a.8o 

0.9987410 

0.9588658 

0.9597299 

22 

238  33     5-7 

1 50.39 

I  32.5 

2 

I    16.4 

a.8x 

0.9987708 

0.9606383 

0.9615897 

26 

238  40  27.2 

1 50.38 

I  32.7 

2 

I     5-2 

a.  8a 

0.9988005 

0.9625825 

0.9636154 

30 

238  47  48.7 

X  50.36 

-I  32.8 

+2 

0  53.9 

-a.83 

0.9988301 

0.9646866 

0.9657944 

July     4 

238   55   loi 

X  50.35 

-I  32.9 

+2 

0  42.6 

-a.  83 

0.9988596 

0.9669369 

0.9681 120 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitada. 

Daily 
Motioo. 

Logarithm 

of 

Radios 

Logarithm  of  Distance 
from  Earth— 

of  Date. 

Vector. 

At  Date. 

At  Interme- 
diate Data 

m        t         n 

1          M 

t      ft 

•        »        m 

m 

July    4 

238  55  10. 1 

I    50.35 

-X  32.9 

+2      0    42.6 

-•.8s 

0.9988596 

0.9669369 

0.968 XX20 

8 

239     2  31.5 

X  50.33 

X  33-0 

2       0    3X.3 

a.8« 

0.9988889 

0.9693x80 

0.9705530 

12 

239     9  52.8 

X  50.3a 

I  331 

2       0    20.0 

3.85 

O.9989181 

O.9718152 

0.9731029 

x6 

239  17   140 

X  50.30 

I  33-3 

2     0     8.6 

a.85 

0.9989473 

0.9744x44 

0.9757479 

20 

239  24  35-2 

X  so.a8 

X33-4 

X   59  57.2 

a.86 

0.9989764 

0.97710x7 

0.9784742 

24 

239  31   563 

I  50.«7 

"X  33-5 

+x  59  45.7 

-«.87 

0.9990054 

0.9798635 

O.981268X 

28 

239  39  17-3 

X  50.25 

133.6 

X  59  34.2 

t.88 

0.9990343 

a9826859 

O.9841150 

Aag.     X 

239  46  38.3 

I  50-34 

X  33.7 

X  59  22.7 

a.  88 

0.9990631 

0.9855537 

O.98700OX 

5 

239  53  59.2 

X  50.33 

X  33.9 

X    59    XX.2 

3.89 

0.99909x8 

0.9884524 

0.9899088 

9 

240     X  20.x 

X   50.2X 

X  34.0 

I  58  59.6 

t.90 

0.999x204 

0.99x3677 

0.9928274 

13 

240     8  40.9 

X  5o.ao 

-X  34.1 

+x   58  48.0 

-a.9x 

0.999x489 

0.9942866 

0.9957437 

17 

240  16     X.7 

X  50.19 

I  34-2 

I  58  36.4 

t.93 

0.9991773 

0.997x974 

0.9986462 

21 

240  23  22.4 

X  50.17 

I  34-3 

X  58  24.7 

t.93 

0.9992055 

X.0000887 

1.00x5234 

25 

240  30  43.1 

X  50.16 

X  34-4 

X  58   13.0 

3.93 

0.9992335 

X. 0029488 

1.0043634 

29 

240  38     3-7 

I  50.X4 

X  34-5 

X  58     1.3 

3.94 

0.9992616 

X. 0057658 

X.007X547 

Sept.    2 

240  45  24.2 

X  50.13 

-X  34.6 

+x  57  49-5 

-3.95 

0.9992896 

X.0085286 

X.0098862 

6 

240  52  44.7 

X   50. IX 

X  34.7 

X  57  37.7 

2.96 

0.9993175 

X.0XX2263 

X.OX25478 

xo 

24X     0     5.1 

X  50.10 

X  34-8 

X   57  25.9 

a.96 

0.9993453 

1.0x38498 

X.0151311 

14 

241     7  25.5 

X  50.09 

X  34.9 

X   57  X4.0 

3.97 

0.9993730 

X.0163909 

X.0X76280 

i8 

24X   X4  45.8 

X  50.07 

X  350 

I  57     2.2 

3.97 

0.9994006 

X.0188416 

X.0200307 

32 

24X  22     6.x 

X  50.06 

-X  35.1 

+x  56  50.2 

-2.98 

O.999428X 

1. 02 1 1943 

X.02233X2 

26 

24X  29  26.3 

X  50.04 

X  35-2 

X  56  38.3 

3.99 

0.9994555 

1.0234405 

X.02452X4 

30 

241  36  46-4 

X  50.03 

X  35-3 

I  56  26.4 

3.99 

0.9994829 

X.0255729 

X.0265942 

Oct.     4 

241  44     6.5 

X  50.0a 

I  35.4 

X    56    X4.4 

S.00 

0.9995x02 

X. 0275846 

X.0285432 

8 

24X  51  26.6 

X  50.01 

I  35-5 

I  56   2.3 

S.OX 

0-9995374 

X.  0294 696 

X.0303634 

12 

24X   58  46.6 

I  49.99 

-I  35-6 

+x   55  50-3 

-3.03 

0.9995644 

X.03I2238 

Z.032050X 

16 

242     6     6.5 

X  49-98 

X  35.7 

X   55   38-2 

S.Q3 

0.9995913 

X. 03284x8 

X.0335986 

20 

242   X3  26.4 

X  49-96 

X  35-8 

'  X   55  26.x 

3.03 

O.999618X 

1.0543x98 

X  0350047 

24 

242  20  46.2 

X  49-95 

I  35-9 

X   55   13-9 

3.04 

0.9996447 

X. 035^528 

X.0362632 

28 

242  28     6.x 

X  49-94 

I  36.0 

I  55     x.7 

S.Q5 

0.99967x3 

X. 0368358 

X-037370X 

Nov.     I 

«42  35  25.7 

X  49.93 

-I  36.1 

+1   54  49.5 

—3.06 

0.9996978 

X.0378658 

X.0383224 

5 

242  42  45-4 

X  49.91 

X  36.2 

I   54   37.3 

3.06 

0.9997242 

X.0387398 

X.0391X80 

9 

242  50     50 

I  49-90 

X  36.2 

X   54  25.0 

3.07 

0.9997506 

X.0394566 

X.0397554 

13 

242  57  24.6 

X  49.89 

X  36.3 

X    54    X2.7 

3.08 

0.9997768 

1.0400x42 

X. 0402329 

X7 

243     4  44-1 

I  49.87 

X  36-4 

X  54     04 

3.09 

0.9998029 

X.0404XXX 

X.0405484 

2X 

243    X2       3.6 

149.86 

-I  36.4 

+1   53  48-0 

-3.09 

0.9998289 

X.0406448 

z. 0407000 

25 

243  X9  23.0 

X  49.85 

X  36-5 

X   53  35.6 

3.X0 

0.9998549 

1.0407 141 

X.0406869 

29 

243  26  42.4 

X  49-83 

X  36.5 

X   53  23.2 

^xx 

0.9998808 

1.0406 184 

X. 0405086 

Dec.    3 

243   34     1-7 

X  49.82 

X  36.6 

X  53   10.8 

3-xi 

0.9999065 

1.0403578 

I.040I66X 

7 

243  4X  20.9 

1 49.81 

X  3<J-6 

I   52  58.3 

3.X2 

0.9999322 

X.0399338 

I.03966IO 

IX 

243  48  40-1 

X  49.80 

-X  36-7 

+1   52  45.8 

-S.X3 

0.9999578 

1.0393477 

X.038994X 

15 

243  55  59-3 

X  49-79 

I  36.7 

I   52  33-2 

3.14 

0.9999832 

X.0386003 

X.038I664 

19 

244     3   18.4 

X  49-77 

I  36.8 

X   52  20.7 

3- 15 

X. 0000085 

X. 0376926 

X.037I792 

23 

244   xo  37.5 

X  49.76 

I  36.9 

X   52     8.x 

S.X5 

X.0000338 

X. 0366264 

X.0360345 

27 

244  X7  56.5 

X  49.74 

X  36.9 

X   51   55.5 

S.X6 

X. 0000590 

X.035404I 

X.0347354 

31 

244  25   15.5 

X  49-73 

-X  37.0 

+1   51  42.8 

-3.X7 

X.000084I 

X.0340292 

I.033286X 

" 

244  32  34.4 

X  49.72 

-X  37.0 

+1   51   30.x 

-3.17 

I.OOOI090 

1.0325067 
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URANUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
T^titade. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distaaea 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e          t          m 

w 

It 

• 

t          n 

n 

Jan.      I 

235    21     31.7 

44-15 

-5.5 

+0 

14     28.4 

-0.56 

1.2740325 

1.2898097 

1. 2887 183 

9 

235    27    24.9 

44-^4 

5-5 

0 

14     23.9 

0.56 

I.2740651 

1.2875544 

1.2863238 

17 

235   33    18.0 

44.13 

5.5 

0 

14     19.4 

0.56 

1.2740977 

1.2850308 

r.2836814 

25 

235   39   ii.i 

44.X3 

5.5 

0 

14     14.9 

0.56 

1.2741303 

1.2822807 

1.2808342 

Feb.     2 

235   45     4-x 

44.  M 

5.4 

0 

14     10.4 

0.57 

1. 274 1 629 

1.2793484 

1.2778302 

lO 

235   50  57-x 

44.x« 

-5.4 

+0 

14        5.9 

-0.57 

1.2741956 

1.2762871 

1. 274726 1 

i8 

235   56  50-0. 

44." 

5.4 

0 

14        1.3 

0.57 

1.2742283 

I.2731544 

1-2715794 

26 

236     2  42.9 

44.10 

5.3 

0 

13     568 

0.57 

1.2742609 

1.2700078 

1.2684480 

Mar.     6 

236     8   35-7 

44.10 

5.3 

0 

13     52.3 

0.57 

1.2742936 

1.2669080 

1. 2653961 

M 

236   14   28.5 

44-09 

5.3 

0 

13    47.7 

0.57 

1.2743264 

1. 2639201 

1.2624874 

22 

236  20  21.2 

44.09 

-5.3 

+0 

13   43-2 

-0.57 

1.2743591 

I.2611056 

I.2597811 

30 

236   26   13.9 

44.08 

5.2 

0 

13   38.7 

0.57 

1.2743919 

1.2585215 

1.2573345 

Apr.     7 

236  32     6.5 

44.07 

5.2 

0 

13   34-1 

0.57 

1.2744247 

1.2562265 

1.2552042 

15 

236  37   59-1 

44.07 

5.2 

0 

13  29.6 

0.57 

1-2744575 

1.2542726 

1.2534365 

23 

236  43   517 

44.06 

5.2 

0 

13   25.1 

0.57 

1.2744903 

1.2527004 

1.2520688 

May     I 

236  49  44.2 

44.06 

-5.1 

+0 

13  20.5 

-0.57 

1.2745231 

I.2515456 

1.2511342 

9 

236  55   36.6 

44.05 

5.1 

0 

13   16.0 

0.57 

1.2745560 

1.2508367 

1.2506543 

17 

237      I   29.1 

44-05 

5.1 

0 

13    11.4 

0.57 

1.2745889 

1.2505873 

1.2506358 

25 

237     7  21.4 

44.04 

5.0 

0 

13     6.9 

0.57 

1. 27462 18 

1.2507996 

Z.2510782 

June    2 

237   13   13-7 

44.03 

5.0 

0 

13     2.3 

0.57 

1.2746547 

I.2514699 

1.2519726 

zo 

237   19     6.0 

44.03 

-5.0 

+0 

12   57.8 

-0.57 

1.2746877 

1.2525823 

1.2532950 

18 

237  24   58.2 

44.02 

5.0 

0 

12    53.2 

0.57 

1.2747206 

I.2541064 

z. 2550125 

26 

237   30  50.4 

44.0a 

4-9 

0 

12    48.7 

0.57 

1.2747536 

1.2560083 

1.2570892 

July     4 

237  36  42.5 

44.01 

4-9 

0 

12    44.1 

0.57 

1.2747866 

1.2582479 

1.2594785 

12 

237  42   34.6 

44.00 

4.9 

0 

12    39.5 

0.57 

1.2748196 

1.2607740 

I. 2621278 

20 

237   48   26.7 

44.00 

-4-9 

+0 

12    35.0 

-0.57 

1.2748526 

I.2635331 

1.2649837 

28 

237   54   i8-7 

43.99 

4.8 

0 

12    30.4 

0.57 

1.2748856 

1.2664722 

I. 2679914 

Aug.     5 

238     0   10.6 

43.99 

4.8 

0 

12    25.5 

0.57 

1.2749187 

1.2695336 

1.2710912  ' 

13 

238     6  ^  2.5 

43.98 

.      4.8 

0 

12    21.3 

0.57 

1.2749518 

1.2726572 

1.2742249 

21 

238   II   54.3 

43.98 

4.8 

0 

12    16.7 

0.57 

1.2749848 

1.2757882 

1.2773401 

29 

238   17  46.1 

43.97 

-4-7 

+0 

12    12.2 

-0.57 

1.2750179 

1.2788737 

1.2803820 

Sept.    6 

238  23   37.9 

43.96 

4-7 

0 

12       7.6 

0.57 

1.2750510 

I.2818586 

1.2832976 

14 

238   29  29.6 

43.96 

4-7 

0 

12       3.0 

0.57 

1.2750842 

1.2846938 

1. 2860416 

22 

238   35   21.3 

43*95 

4.7 

0 

II     58.5 

0.57 

1.2751173 

1.2873363 

1.2885719 

30 

238   41    12.9 

43.95 

4.6 

0 

II     53.9 

0.57 

1.2751505 

1.2897436 

1.2908464 

Oct.      8 

238  47     4-5 

43.94 

-4.6 

+0 

II    49.3 

-0.57 

1.275 1836 

I.2918765 

1.2928305 

16 

238   52   56.0 

43.93 

4.6 

0 

11    44.7 

0.57 

1. 2752168 

1.2937053 

1.2944969 

24 

238   58  47.4 

43.93 

4.6 

0 

II    40.1 

0.57 

1.2752500 

1.2952023 

1.2958183 

Nov.     I 

239     4   38.9 

43.9a 

4-5 

0 

II    35.6 

0.57 

1.2752832 

1.2963426 

1.2967732 

9 

239   10  30.2 

43.9a 

4-5 

0 

II     31.0 

0.57 

1.2753164 

1. 297 1091 

1.2973490 

17 

239   16  21.6 

43.91 

-4-5 

40 

II     26.4 

-0.57 

1.2753496 

I.2974919 

1.2975365 

25 

239  22   12.9 

43.90 

4.4 

0 

H     21.8 

0.57 

1.2753829 

1.2974824 

1.2973291 

Dec.     3 

239  28     4.1 

43.90 

4-4 

0 

II  17.3 

0.57 

1.2754161 

1.2970777 

1.2967294 

II 

239   33   55  3 

43.89 

4.4 

0 

11  12.7 

0.57 

1.2754494 

1.2962853 

1.2957468 

19 

239   39  46.4 

43.89 

4-3 

0 

11     8.1 

0.57 

1.2754826 

I.2951156 

1.2943932  1 

27 

239  45   37-5 

43.88 

-4-3 

40 

II     3.5 

-0.57 

1.2755158 

1.2935825 

1.2926867 

35 

239   51   28.5 

43.88 

-4-3 

+0 

10  58.9 

-0.57 

1.2755491 

1.2917098 

' 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

Date., 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
MoUon. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

•      »       »» 

m 

•» 

•         »         n 

n 

Jac.      I 

79     I  27.3 

ai.98 

-48.4 

-X  23  42.5 

+«w4a 

X.4750828 

X.  46x694 X 

X.4621383 

9 

79     4  23.2 

ai.98 

48.4 

X  23  39.1 

0.4a 

X.4759839 

X.4626477 

X.4632204 

17 

79     7  190 

ai.98 

48.5 

X  23  35.7 

0.4a 

X.4750849 

1-4638523 

X.4645400 

25 

79  10  14.9 

SZ.98 

48.5 

X  23  32.3 

0.4a 

X.4750859 

1.4652794 

•  X.4660668 

Feb.     2 

79  13   10.7 

az.98 

48.5 

X  23  28.9 

0.4a 

X.4750869 

1.4668975 

X.4677672 

xo 

79  16     6.5. 

81.98 

-48.5 

-I  23  25.6 

40.4a 

X.4750879 

X.4686705 

X.4696024 

x8 

79  19     2.3 

«.98 

48.5 

X    23    22.2 

0.4a 

X.4750889 

X.4705582 

X.4715330 

26 

79  21   58.2 

ai.98 

48.5 

I  23   x8.8 

ow+a 

X.4750900 

1.4725220 

X.4735204 

Mar.    6 

79  24  54-0 

ai.98 

48.6 

X  23  15.4 

0.4s 

X.4750910 

X.474523X 

X.4755JI49 

14 

79  27  49.8 

ai.98 

48.6 

I  23  12.0 

0.4s 

1.4750920 

X.47652XX 

1.4775065 

22 

79  30  45.6 

ai,9T 

-48.6' 

-X  23     8.6 

•♦0.4s 

X.475093X 

1.4784774 

X.479430X 

30 

79  33  41-4 

ai.97 

48.6 

X  23     5.x 

0.43 

X.475094X 

X.4803599 

X. 48 12622 

Apr.     7 

79  36  37-2 

ai.97 

48.6 

X  23     X.7 

0.4s 

X.475095X 

X.482X336 

X.4829700 

15 

79  39  33-0 

ai.97 

48.6 

X  22  58.3 

0.43 

X.4750962 

X.4837686 

1.484526X 

23 

79  42  28.8 

21,97 

48.7 

X  22  54.9 

0.4s 

X.4750972 

X.4852401 

X.4859078 

May     X 

79  45  24.5 

•ax.97 

-48.7 

-X  22  5X.5 

+0.43 

X.4750982 

X.4865266 

X.4870936 

9 

79  48  20.3 

ax.^ 

48.7 

X    22    48.x 

0.43 

X.4750993 

X. 4876067 

X.4880646 

17 

79  51   16.  X 

ai.97 

48.7 

X    22    44.6 

0.4s 

X.475X003 

X.4884661 

1.4888097 

25 

79  54  "-8 

ai.97 

48.7 

Z    22    4X.2 

0.43 

X.475XOX3 

X.4890943 

X.4893187 

Jane    2 

79  57     7-6 

ai.97 

48.7 

X  22  37-8 

0.43 

X.475X024 

X.  4894822 

X.4895837 

10 

80     0     3.3 

ax.97 

-48.8 

-X   22  34.3 

+0.43 

X.475X034 

X.4896237 

X.4896022 

18 

80     2  59.1 

ai.97 

48.8 

X    22    30.9 

0.43 

X.4751044 

1.4895x95 

X.4893759 

26 

80     5  54-8 

ai.97 

48.8 

X    22    27.4 

0.43 

I.4751055 

1.489x7x7 

X.  4889070 

JiUy     4 

80     8  50.6 

ai.97 

48.8 

X    22    24.0 

0.43 

X.4751065 

1.4885834 

X.4882021 

X2 

80  IX  46.3 

ai.97 

48.8 

X    22    20.5 

0.43 

X.475X075 

x.4877648 

X.487273X 

20 

80  X4  42.0 

ax.97 

-48.8 

-X    22    X7.X 

+0.43 

X.4751086 

X.4867287 

X.486133X 

28 

80  17  37.8 

ax.96 

48.8 

I    22    13.6 

0.43 

X.4751096 

X.4854888 

X.4847976 

Aug.     5 

80  20  33.5 

31.96 

48.9 

X    22    10.  X 

0.43 

X.475X107 

X. 4840628 

1.4832874 

13 

80  23  29.2 

ai.96 

48.9 

X    22       6.7 

0.43 

X.475XXX7 

X.4824744 

X. 48x6268 

21 

80  26  24.9 

ax  .96 

48.9 

X    22       3.2 

0.43 

X.475XX28 

X.4807479 

1.4798406 

29 

80  29  20.6 

ai.g6 

-48.9 

-X    21    59.7 

+0.43 

X.475XI38 

X.4789093 

X.4779579 

Sept.    6 

80  32   16.3 

ai.96 

48.9 

X    2X    56.3 

0.44 

X.475XX49 

X.4769907 

X.4760XX6 

14 

80  35   12.0 

31.96 

48.9 

X    21    52.8 

0.44 

X.475X160 

1.4750253 

X.4740363 

22 

80  38     7.7 

ai.96 

48.9 

X    2X    49.3 

0.44 

I.475XX70 

X.4730489 

X. 4720670 

30 

80  4X     3.3 

az.96 

49.0 

X    21    45.8 

0.44 

X.475XX8X 

X.47X096X 

X.  470x416 

Oct.      8 

80  43  59.0 

ai.96 

-49.0 

-X    2X    42.3 

+0.44 

X.475XX92 

1.4692078 

X. 4682990 

16 

80  46  54-7 

ai.96 

49.0 

X    21    38.8 

0.44 

X.475X203 

I.46742XX 

X.466577X 

24 

80  49  50.4 

ai.96 

49.0 

X  21   35-3 

0.44 

X.475X2X3 

X.4657723 

X.4650XX9 

Nov.     X 

80  52  46.0 

ai.96 

49.0 

X  21   3X.8 

0.44 

1.475x224 

X.4642996 

X.4636398 

9 

80  55  41-7 

ax. 96 

49.0 

X    2X    28.3 

0.44 

X.475X235 

X.4630358 

X.46249I7 

17 

80  58  37.3 

ai.96 

-49.0 

-X    2X    24.8 

+0.44 

X.475X246 

X.  4620102 

X.46I5943 

25 

81     I   33.0 

ai.95 

49.x 

X    2X    2X.3 

0.41 

X.4751257 

I.46I2465 

X.4609702 

Dec.     3 

81     4  28.6 

ai.95 

49.x 

X    2X    X7.8 

0.44 

X.4751268 

I.460766I 

X.4606358 

II 

8x     7  24.2 

ax.95 

49.x 

X    21     X4.3 

0.44 

X.4751279 

X.4605796 

X.4605984 

19 

8x   xo  19.9 

ax.95 

49.x 

X    21    XO.7 

0*44 

1.475x290 

X.46069X8 

X.4608603 

27 

8x   13  X5.5 

«i.95 

-49.x 

-X    2X       7.2 

40.44 

X.4751301 

X.46XI022 

1.46x4x68 

35 

81   x6  xx.x 

ax.95 

-49.x 

-I    2X       3.7 

40.44 

X.475X3I2 

Z.46I80X6 

264 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redac. 

to 
Mean 

Y 

Redna 

to 
Mean 

z 

Redoa  ; 

to  ! 

Mean 

Date. 

True  Eqainox. 

Bq*z  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  of 
Jan.0. 

Noon, 

MUnighi. 

Noon, 

Noon. 

Midnight, 

Noon, 

Noon, 

Midnight. 

Nmm, 

Jan.  I 

+0.1944887 

+0.2030586 

-571 

-0.8842151 

-0.8825947 

-223 

-0.3836339 

-0.3829307 

+«4' 

2 

0.2116127 

0.2201507 

578 

0.8809052 

0.8791468 

234 

0.3821975 

0.3814343 

2X8  1 

3 

0.2286715 

0.2371743 

584 

0.8773197 

0.8754240 

245 

0.3806413 

0.3798185 

212 

4 

0.2456584 

0.2541232 

590 

0.8734597 

0.87x4270 

256 

0.3789660 

0.3780838 

ao6. 

5 

0.2625680 

0.2709921 

596 

0.8693262 

0.8671576 

267 

a377i72o 

0.3762307 

200 

6 

+0.2793948 

+0.2877757 

-601 

-0.8649214 

-0.8626176 

-278 

-0.3752601 

-0.3742603 

+194  , 

7 

0.2961339 

0.3044684 

606 

0.8602464 

0.8578081 

290 

0.3732313 

O.3721731 

187 

8 

0.3127788 

0.3210645 

611 

0.8553029 

O.8527311 

302 

0.3710858 

0.3699697 

180 

.  9 

0.3293248 

0.3375590 

616 

0.8500929 

0.8473884 

314 

0.3688249 

0.3676513 

173 

lO 

0.3457666 

0.3539471 

620 

0.844618 I 

0.8417824 

326 

0.3664492 

0.3652186 

x66 

II 

+0.3620996 

+0.3702234 

-623 

-0.8388813 

-0.8359150 

-338 

-0.3639598 

-0.3626728 

+159  [ 

12 

0.3783181 

0.3863833 

626 

0.8328839 

0.8297883 

351 

0.3613577 

0.3600147 

X52 

13 

0.3944182 

0.4024219 

629 

0.8266285 

0.8234049 

363 

0.3586438 

0.3572452 

M5 

14 

0.4103940 

0.4183343 

632 

0.8201175 

0.8167665 

376 

0.3558190 

0.3543653 

138; 

15 

0.4262420 

O.4341163 

634 

0.8133523 

O.809S753 

3S9 

0.3528842 

0.3513759 

130 

i6 

+0.4419569 

+0.4497633 

-636 

-0.8063358 

-0.8027342 

-402 

-0.3498405 

-0.3482782 

+122 

17 

0.4575349 

0.4652710 

638 

0.7990706 

0.7953452 

415 

•0.3466891 

0.3450731 

"4 

i8 

0.472971 I 

0.4806347 

640 

0.7915583 

0.7877103 

428 

0.3434304 

O.3417612 

Z06 

19 

0.4882613 

0.4958501 

641 

0.7838014 

0.7798318 

441 

0.3400657 

0.3383438 

98 

20 

0.5034008 

O.5109128 

642 

0.7758020 

0.7717124 

454 

0.3365958 

0.3348218 

«9 

21 

+0.5183855 

+0.5258184 

-642 

-0.7675631 

-0.7633542 

-467 

-0.3330219 

-0.331 1961 

+  81 

22 

0.5332109 

0.5405624 

641 

0.7590861 

0.7547593 

480 

0.3293446 

0.3274676 

73 

23 

0.5478724 

0.5551404 

640 

0.7503740 

0.7459305 

494 

0.3255653 

0.3236377 

64 

24 

0.5623658 

0.5695478 

639 

0.7414290 

0.7368699 

508 

0.3216849 

0.3197069 

55 

25 

0.5766861 

0.5837802 

637 

0.7322535 

0.7275802 

522 

0.3177041 

0.3156766 

46 

26 

+0.5908295 

+0.5978331 

-63s 

-0.7228504 

-0.7180645 

-536 

-0.3136246 

-O.3115481 

+  37 

27 

0.6047907 

0.61 17018 

632 

0.7132227 

0.7083253 

550 

0-3094473 

0.3073225 

28 

28 

0.6185658 

0.6253819 

629 

0.7033727 

0.6983652 

564 

0.3051737 

0.3030010 

19 

29 

0.6321497 

0.6388687 

626 

0.6933034 

0.6881876 

577 

0.3008046 

0.2985849 

XO 

30 

0.6455382 

0.6521578 

623 

0.6830184 

0.6777958 

590 

0.2963419 

0.2940757 

+  I 

31 

+0.6587268 

+0.6652448 

-618 

-0.6725204 

-0.6671928 

-603 

-0.2917866 

-0.2894748 

-  8 

Feb.  I 

0.6717112 

0.6781255 

613 

0.6618133 

0.6563825 

616 

0.2871405 

0.2847839 

z8 

2 

0.6844871 

0.6907957 

608 

0.6509008 

0.6453686 

630 

0.2824052 

0.2800046 

27 

3 

0.6970506 

0.7032514 

603 

0.6397863 

0.6341543 

643 

0.2775823 

0.2751385 

36 

4 

0.7093974 

0.7 I 5488 I 

598 

0.6284732 

0.6227433 

656 

0.2726734 

0.2701872 

46 

5 

+0.7215233 

+0.7275026 

-592 

-0.6169654 

-0.61  H40X 

-669 

-0.2676801 

-0.2651525 

-56 

6 

0.7334255 

0.739Z914 

586 

0.6052678 

0.5993488 

682 

0.2626045 

0.2600363 

65 

7 

0.7451000 

0.7508508 

579 

0.5933838 

0.5873732 

695 

0.2574481 

0.2548403 

75 

8 

0.7565435 

0.7621775 

572 

0.5813176 

0.5752174 

708 

0.2522129 

0.2495662 

85 

9 

0.7677526 

0.7732684 

564 

0.5690732 

0.5628853 

720 

0.2469004 

0.2442158 

95 

10 

+0.7787245 

+0.7841205 

-555 

-0.5566545 

-0.5503814 

-732 

-0.241 5 126 

-0.2387910 

-105 

II 

0.7894560 

0.7947307 

546 

0.5440663 

0.5377097 

744 

0.2360512 

0.2332935 

115 

12 

0.7999443 

0.8050965 

537 

0.5313122 

0.5248743 

756 

0.230518 I 

0.2277252 

125 

13 

O.8101869 

0.8152151 

527 

0.5183965 

0.5118792 

768 

0.2249150 

0.2220876 

134 

14 

0.8201809 

0.8250841 

517 

0.5053229 

0.4987281 

780 

0.2192433 

0.2163823 

144 

15 

+0.8299243 

+0.8347010 

-507 

-0.4920953 

-0.4S54253 

-792 

-0.2 1 3505 1  ,  -0.2106116 

-154 

16 

+0.8394140 

+0.8440632 

-497 

-0.4787183 

-^.4719748 

-803 

-0.2077020  ,  -0.2047766 

-164 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

\ 

X 

Redttc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

Ttne  Equinox. 

Eq'xof 
Jan.0. 

Time  Bqninox. 

Eq'x  of 
Jan.  a 

Ttne  Eqnlnox. 

Eq'x  of 
Jan.  a 

iV«M. 

Midnigki, 

Neon. 

Noon, 

Midnighi, 

Noon. 

JV^M. 

Midnight. 

Noon. 

Feb.i6 

+0.8394140 

+0.8440632 

-497 

-0.4787183 

-0.4719748 

-803 

-0.2077020 

-0.2047766 

-164 

17 

0.8486480 

O.8531681 

486 

0.4651953 

0.4583805 

8x4 

0.20x8356 

O.X988792 

173 

x8 

0.8576233 

a862ox33 

475 

0.45x5307 

0.4446462 

825 

0.1959075 

O.X929208 

X83 

19 

0.8663378 

0.8705966 

464 

0.4377277 

0.4307760 

836 

O.1899193 

0.1869035 

X92 

20 

0.8747892 

0.8789x54 

452 

0.42379x4 

0.4167740 

846 

0.1838733 

0.1808288 

202 

21 

+0.8829748 

+0.8869670 

-439 

-0.4097247 

-0.4026442 

-856 

-0.1777705 

-0.1746986 

-2X1. 

22 

0.8908918 

0.8947491 

426 

0.3955329 

0.3883909 

866 

0.1716x33 

0.1685146 

221 

23 

0.8985385 

0.9022595 

413 

O.3812189 

0.3740x76 

876 

0.1654029 

0.1622784 

231. 

24 

0.90591 19 

0.9094955 

400 

0.3667875 

0.3595292 

886 

0.X591414 

O.1559921 

241 

25 

0.9130x00 

0.9164549 

387 

0.3522432 

0.3449299 

895 

0.1528308 

0.1496575 

250 

26 

+0.9198300 

+0.9231351 

-373 

-0.3375900 

-0.3302240 

-  904 

-0.X464727 

-0.1432766 

-260 

27 

0.9263700 

0.9295344 

359 

0.3228325 

0.3x54162 

913 

O.X400694 

O.1368513 

269 

28 

0.932628X 

0.9356507 

344 

0.3079756 

0.3005x12 

922 

0.1336227 
0.127x349 

0.1303838 

279 

Mar.  X 

0.93860x9 

0.94x4814 

329 

0.2930237 

0.2855138 

930 

O.X238763 

288 

2 

0.9442891 

0.9470251 

314 

0.2779819 

0.2704287 

938 

0.X206081 

0.1 173306 

298 

3 

+0.9496889 

+0.9522803 

-299 

-0.2628548 

—0.2552610 

-94« 

-0.1x40442 

-0.1x07492 

-307 

4 

0.9547991 

0.9572451 

284 

0.2476478 

0.2400x57 

953 

0.1074458 

O.XO41342 

316 

5 

a9596i82 

0.9619x82 

268 

0.2323654 

0.2246977 

960 

0.1008x48 

0.0974878 

325 

6 

0.9641451 

0.9662989 

251 

O.2170130 

O.2093118 

967 

0.0941535 

0.0908120 

334 

7 

0.9683793 

0.9703861 

234 

0.2015950 

O.X938634 

974 

0.0874638 

0.084x093 

343 

8 

+0.9723193 

+0.974x789 

-217 

-O.1861173 

-0.1783573 

-980 

-0.0807486 

-0.07738x8 

-352 

9 

0.9759647 

0.9776765 

199 

0.170584 I 

0.1627984 

986 

0.0740093 

0.0706315 

360 

zo 

0.9793145 

0.9808787 

X82 

0.1550008 

O.1471918 

992 

0.0672485 

0.0638606 

369 

XI 

0.9823689 

0.9837847 

165 

0.1393720 

O.1315422 

998 

0.0604680 

0.05707x1 

378 

X2 

0.9851264 

0.9863943 

147 

O.X237029 

0.1158547 

X003 

0.0536702 

0.0502653 

387 

X3 

+0.9875882 

+0.9887079 

-X29 

-0. 1079981 

-O.IOOI338 

-X007 

-0.0468570 

-0.0434453 

-395 

14 

0.9897534 

0.9907249 

XXI 

0.0922623 

0.0843840 

1012 

0.0400304 

0.0366x26 

404 

»5 

0.99x6223 

0.9924454 

93 

0.0764996 

0.0686098 

xox6 

0.0331922 

0.0297694 

412 

x6 

0.9931943 

0.9938692 

74 

0.050715 I 

0.0528159 

X020 

0.0263444 

0.0229x75 

420 

X7 

0.9944700 

0.9949965 

55 

0.0449128 

0.0370066 

1024 

0.0x94890 

0.0x60590 

428 

x8 

+0.9954489 

+0.9958272 

-36 

-0.0291377 

— O.0211866 

-1028 

-0,0x26278 

—0.009x956 

-436 

19 

0.9961314 

0.9953615 

-  17 

-0.0x32740 

-0.0053604 

X03X 

-0.0057628 

-0.0023295 

444 

20 

0.9965174 

09965993 

+  3 

+0.0025537 

+0.0 10468 1 

1034 

+0.00x1040 

+0.0045377 

451 

2X 

0.9966070 

0.9965405 

23 

0.0183819 

0.0262945 

1036 

0.0079712 

0.01 14042 

458 

22 

0.9963998 

0.9961852 

43 

0.0342052 

O.O421135 

1038 

0.0x48364 

0.0x82677 

465 

23 

+0.9958965 

+0.9955338 

+  63 

+0.0500190 

+0.05792x2 

-1040 

+0.0216978 

+0.0251264 

-472 

24 

0.9950970 

0.9945862 

83 

0.0658196 

0.0737133 

104 1 

0.0285534 

0.0319784 

479 

25 

0.9940014 

0.9933424 

104 

0.0816019 

0.0894847 

1042 

0.0354013 

0.03882x6 

486 

26 

0.9926095 

0.99x8026 

124 

0.0973612 

0.1052309 

1043 

0.0422393 

O.O45654X 

493 

27 

0.9909220 

0.9899678 

144 

O.I130931 

0.1209472 

1044 

0.0490656 

0.0524735 

499 

28 

+0.9889398 

+0.9878379 

+165 

+0.1287927 

+0.1366289 

-1044 

-H5.0558777 

+0.0592779 

-505 

29 

0.9866623 

0.9854132 

186 

0.1444554 

O.1522710 

1044 

0.0626739 

0.0660653 

5XX 

30 

0.9840909 

0.9826953 

207 

0.1600758 

0.1678688 

1044 

0.06945x8 

0.0728333 

517 

31 

0.98x2264 

0.9796845 

228 

0.1756495 

O.1834172 

1043 

0.0762094 

0.0795798 

523 

32 

0.9780695 

0.9763820 

249 

0.19117x4 

O.1989115 

1042 

0.0829442 

0.0863026 

528 

33 

+0.9746218 

+0.9727890 

+271 

+0.2066368 

+0.2143467 

-X041 

+0.0896545 

+0.0929997 

-533 

^ 

+0.9708839 

+0.9689069 

+292 

+0.2220407 

+0.2297x80 

-1040 

+0.0963380 

+0.0996690 

-538 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redno. 

to 
Mean 

Y 

Redna 

to 
Mean 

z 

1 
Redac 

to 
Mean 

Date. 

TnoBqninos. 

Eq'zof 
Jan.a 

Tnio  Bqoinoi. 

Eq'xof 
Jan.  a 

TVae  Equinox. 

Bq'xoC 
Jan.a 

AilM. 

Midmgkt. 

Nmh. 

Ncm. 

aodfUght, 

Noon. 

Noon. 

MidmghL 

Noon, 

Apr.  I 

+0.9780695 

+0.9763820 

+  249 

+0.1911714 

+0.Z989115 

-X042 

+0.0829442 

40.0863026 

-5a8 

2 

0.9746218 

0.9727890 

271 

0.2066368 

0.2143467 

X041 

0.0896545 

0.0929997 

533 

3 

0.9708839 

0.9689069 

292 

0.2220407 

0.2297180 

Z040 

0.0963380 

538 

4 

0.9668580 

0.9647375 

314 

0.2373782 

0.2450207 

1038 

0.X029926 

O.X063084 

543 

5 

0.9625456 

0.9602828 

335 

0.2526448 

0.2602500 

1036 

0.XO96161 

O.XI29156 

548 

6 

+0.9579489 

+0.9555439 

+  357 

+0.2678358 

+0.2754014 

-1034 

+0.1x62067 

+O.II94890 

-352 

7 

0.9530683 

0.9505228 

378 

0.2829464 

0.2904701 

1032 

0.1227623 

O.Z260263 

557 

8 

0.9479074 

0.9452224 

400 

0.2979721 

0.3054520 

1029 

0.1292809 

0.1325259 

561 

9 

0.9424680 

0.9396442 

422 

0.3129091 

0.3203424 

X026 

0.13576x0 

0-1389857 

565 

lO 

0.9367515 

0.9337904 

444 

0.3277519 

'  0.3351374 

1022 

0.X422000 

O.X454040 

569 

II 

+0.930761 I 

+0.9276639 

+  466 

40.3424980 

+0.3498332 

-10x8 

+0.1485972 

+0.15x7793 

-57* 

12 

0.9244989 

0.9212664 

488 

0.3571424 

0.3644251 

ZOX4 

0.1549502 

O.1581096 

575 

13 

0.9179668 

0.9146003 

510 

0.37168 10 

0.3789096 

1009 

0.1612573 

0.1643932 

578 

M 

0.91 I 1673 

0.9076681 

533 

0.3861105 

0.3932830 

X004 

O.X675171 

0.1706288 

581 

15 

0.9041029 

0.9004721 

555 

a4004268 

0.4075413 

999 

0.1737280 

0.1768x45 

584 

i6 

+0.8967758 

+0.8930143 

+  578 

+0.4146261 

+0.4216808 

-  994 

+O.1798881 

+O.Z829488 

-586 

17 

0.8891880 

0.8852972 

600 

0.4287049 

0.4356978 

988 

O.X859963 

0.1890302 

588 

i8 

0.8813422 

0.8773232 

623 

0.4426592 

0.4495886 

982 

0.1920505 

0.1950569 

590 

19 

0.8732404 

0.8690941 

645 

0.4564854 

0.4633493 

976 

0.1980492 

0.2010273 

.   S92 

20 

0.8648846 

0.8606122 

668 

0.4701797 

0.4769762 

969 

0.2039909 

0.2069398 

594 

21 

+0.8562773 

+0.8518803 

+  690 

+0.4837384 

+0.4904658 

-962 

+0.2098739 

+0.2x27930 

-595 

22 

0.8474214 

0.8429007 

713 

0.4971580 

0.5038143 

955 

0.2156968 

0.2185850 

596 

23 

0.8383187 

0.8336756 

736 

0.5104344 

0.5170180 

948 

0.22x4574 

0.2243x41 

597 

24 

0.8289717 

0.8242075 

759 

0.5235643 

0.5300727 

940 

0.2271546 

0.2299787 

597 

25 

0.8193832 

0.8144992 

782 

0.5365429 

0.5429746 

932 

0.2327862 

0.2355770 

598 

26 

+0.8095558 

+0.8045533 

+  805 

+0.5493672 

+0.5557201 

-923 

+0.2383509 

+O.2411074 

-598 

27 

0.7994922 

0.7943728 

827 

0.5620328 

0.5683048 

914 

0.2438465 

0.2465680 

598 

28 

0.7891956 

0.7839609 

849 

0.5745357 

0.5807253 

905 

0.2492716 

0.2519572 

598 

29 

0.7786691 

0.7733204 

871 

a 5868730 

0.5929782 

896 

0.2546245 

0.2572734 

598 

30 

0.7679154 

0.7624548 

893 

0.5990404 

0.6050590 

886 

0.2599036 

0.2625150 

597 

May  I 

+0.7569388 

+0.7513679 

+  915 

+0.61 10338 

+0.6x69642 

-  876 

+0.2651073 

+0.2676803 

-596 

2 

0.7457424 

0.7400628 

938 

0.6228499 

0.6286906 

865 

0.3702338 

0.2727676 

595 

3 

07343295 

0.7285428 

961 

0.6344855 

0.6402340 

854 

0.2752816 

0.2777754 

593 

4 

0.7227038 

0.7168 128 

983 

0.6459360 

0.6515914 

842 

0.2802491 

0.2827026 

591 

5 

0.7108702 

0.7048763 

1005 

0.6571996 

0.6627601 

830 

0.2851355 

0.2875477 

589 

6 

+0.6988317 

+0.6927370 

+1027 

+0.6682725 

+0.6737364 

-  8x8 

+0.2899390 

+0.2923093 

-587 

7 

0.6865927 

0.6803990 

1049 

0.6791516 

0.6845176 

806 

0.2946583 

0.2969859 

585 

8 

0.6741566 

0.6678656 

1071 

0.6898341 

0.69510x1 

793 

0.2992921 

0.30x5769 

58a 

9 

0.6615272 

0.6551423 

1093 

0.7003179 

0.7054837 

780 

0.3038399 

0.3060807 

579 

10 

0.6487109 

0.6422328 

1115 

0.7105986 

0.7156627 

767 

0.3082995 

0.3x04963 

576 

11 

+0.6357090 

+0.6291400 

+"37 

+0.7206755 

+0.7256363 

-  753 

+0.3x26708 

+0.3148228 

-57a 

12 

0.6225263 

0.6158684 

1158 

0.7305451 

0.7354019 

739 

0.3169522 

0.3190590 

568 

13 

0.6091669 

0.6024222 

1 180 

0.7402060 

0.7449570 

724 

0.32x1431 

0.3232042 

564 

14 

0.5956347 

0.5888050 

1201 

0.7495547 

0.7542991 

709 

0.3252423 

0.3272572 

560 

15 

0.5819335 

0.5750206 

1222 

0.7588897 

0.7634263 

694 

0.3292489 

O.3313172 

556 

16 

+0.5680669 

+0.5610730 

+1243 

+0.7679086 

+0.7723364 

-  678 

+0.3331620 

+O.335083X 

-551 

17 

+0.5540390 

+0.5469657 

+1264 

+0.7767093 

+0.78x0271 

-663 

+0.3369804 

+0.3388538 

-546 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

X 

Redac. 

to 
Mean 

Y 

Redac 

to 
Mean 

z 

Rednc. 

to 
Mean 

Dmte. 

Trne  Eqninox. 

Eq'x  of 
Jan.  a 

True  Bqninox. 

Eq'x  of 
Jan.  a 

Trna  Eqninox. 

Eq'x  of 
Jan- a 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnigki, 

Noon. 

iViMML 

Midnight. 

Noon. 

May  17 

•H>.5540390 

+0.54^657 

+1264 

+0.7767093 

+0.7810271 

-663 

+0.3369804 

+0.3388538 

-546 

z8 

0-5398533 

0.5327024 

1285 

0.7852895 

0.7894962 

647 

0.3407032 

0.3425285 

54X 

19 

0.5255135 

O.5Z82873 

X306 

0.7936469 

0.7977414 

631 

0.3443296 

0.3461063 

536 

20 

0.5ZZ0240 

O.503724Z 

1326 

0.8017794 

0.8057604 

6x5 

0.3478585 

0.3495860 

530 

21 

0.496388Z 

0.4890166 

X346 

0.8096843 

0.81355x0 

597 

0.3512888 

0.3529667 

524 

22 

-fo.48x6zoo 

+0^474x688 

+1366 

+0.8173602 

+0.821 zz 14 

-579 

+0.3546196 

+0.3562474 

-518 

23 

0.4666935 

0.4591844 

Z386 

0.8248043 

0.8284386 

560 

0.3578499 

0.3594270 

5x2 

24 

0.4516423 

0.4440680 

X406 

0.8320142 

0.8355308 

54X 

0.3609785 

0.3625044 

506 

as 

0.4364618 

0.4288238 

X425 

0.8389880 

0.8423856 

522 

0.3640046 

0.3654789 

499 

26 

0.42Z1549 

O.413456Z 

1444 

0.8457232 

0.8490007 

503 

0.3669271 

0.3683492- 

492 

27 

+0.4057275 

+0.3979695 

+1463 

+0.8522178 

+0.8553745 

-483 

+0.3697450 

+O.37ZZZ46 

-485 

28 

0.390Z828 

O.382368Z 

X482 

0.8584704 

0.8615047 

463 

0.3724578 

0.3737743 

477 

29 

0.3745260 

0.3666570 

X50X 

0.8644777 

0.8673891 

443 

0.3750641 

0.3763272 

469 

30 

0.3587617 

0.3508408 

X519 

0.8702388 

0.8730265 

423 

0.3775634 

0.3787727 

46X 

3X 

0.3428948 

0.3349244 

X537 

0.87575x9 

0.8784148 

402 

0.3799548 

0.3811099 

452 

June  X 

+0.3269303 

+0.3189130 

+1554 

+O.881015Z 

+0.8835528 

-38X 

+0.3822378 

+0.3833384 

-443 

2 

0.3108731 

0.30281 12 

1571 

0.8860275 

0-8884390 

360 

0. 38441 z6 

0.3854575 

434 

3 

0.2947280 

0.2866240 

1588 

0.8907872 

0.8930719 

338 

0.3864760 

0.3874668 

425 

4 

0.2784999 

0.2703564 

1605 

0.8952931 

0.8974506 

3x6 

0.3884301 

0.3893657 

416 

5 

0.262x940 

0.2540x34 

1622 

0.8995442 

0.9015739 

294 

0.3902737 

0.39x1539 

407 

6 

+0.2458Z51 

+0.2375999 

+1638 

+0.9035397 

+0.9054415 

-272 

+0.3920064 

+0.3928312 

-398 

7 

0.2293681 

0.22IZ202 

1654 

0.9072792 

0.9090523 

249 

0.3936281 

0.3943972 

388 

8 

a2i2857z 

0.2045799 

X669 

O.9107613 

0.9I2406S 

226 

0.395x384 

0.3958520 

378 

9 

0.Z962887 

0.1879833 

1684 

0.9x39877 

0.9155025 

202 

0.3965375 

0.3971946 

368 

zo 

0.1796650 

O.X7X3347 

Z698 

0.9169525 

0.9183387 

Z78 

0.3978236 

0.3984249 

358 

IZ 

+0.1629928 

+O.Z546395 

+17x2 

+0.9196605 

+0.9209175 

-X53 

+0.3989983 

+0.3995436 

-347 

Z2 

0.1462756 

O.I3790I7 

1725 

0.922x097 

0.9232370 

Z28 

0.4000609 

O.40055OZ 

336 

13 

0.1 295 182 

O.Z2IZ258 

1738 

0.9242994 

0.925^973 

Z02 

0.40101 12 

0.4014442 

325 

14 

0.Z127249 

O.Z043I62 

X751 

0.9262302 

0.9270976 

76 

0.4018491 

0.4022258 

3x4 

15 

0.0959003 

0.0874776 

X763 

0.9279000 

0.9286377 

50 

0.4025742 

0.4028944 

303 

z6 

+0.0790486 

+O.0706Z39 

+1775 

+0.9293103 

+0.9299x75 

-  24 

+0.4031864 

+0.4034502 

-291 

17 

0.0621740 

0.0537295 

1787 

0.9304594 

0.9309360 

+  3 

0.4036857 

0.4038928 

279 

z8 

0.0452810 

0.0368293 

1798 

0.93^3474 

0.9316935 

30 

0.40407x5 

O.404222Z 

267 

19 

0.0283748 

O.OI99I77 

1809 

0.9319741 

0.9321892 

57 

0.4043443 

0.4044379 

255 

20 

+0.0ZZ4589 

+0.0029990 

X819 

0.9323388 

0.9324230 

84 

0.404503X 

0.4045399 

243 

21 

-0.0054614 

-o.oz  39219 

+1828 

+0.9324416 

+0.9323945 

+112 

+0.4045482 

+0.4045280 

-230 

22 

0.0223819 

0.0308408 

X837 

0.9322817 

0.9321035 

X40 

0.4044793 

0.4044022 

2x8 

23 

0.0392978 

0.0477524 

1846 

0.9318596 

0.9315498 

168 

0.4042965 

O.404Z621 

205 

24 

0.0562039 

0.0646519 

1854 

O.9311743 

0.9307333 

196 

0.4039992 

0.4038079 

X92 

25 

0.0730957 

0.0815347 

1861 

0.9302265 

0.9296535 

225 

0.4035880 

0.4033393 

X79 

26 

-0.0899682 

-0.0983956 

+1868 

+0.9290148 

+0.9283107 

+254 

+0.403062X 

+0.4027564 

-z66 

27 

0.Z068163 

o.z 152295 

1875 

0.9275410 

0.9267055 

283 

0.4024222 

0.4020595 

X53 

28 

0.Z236347 

az3203Z3 

x88x 

0.9258043 

0.9248376 

312 

0.4016684 

O.4OZ2488 

X40 

29 

0.1404186 

0.Z487960 

,  1886 

0.9238055 

0.9227080 

342 

0.4008007 

0.4003242 

Z26 

30 

0.Z57Z629 

0.X655186 

X890 

0.9215451 

0.9203170 

372 

0.3998x93 

0.3992862 

XX3 

31 

-0.Z738624 

-0.X821939 

+X894 

+0.9190239 

+0.9176658 

+402 

+0.3987248 

+O.398135X 

-  99 

32 

-0.Z905Z23 

-0.Z98817Z 

+X897 

+0.9162427 

+0.9147546 

+432 

+0.3975x73 

+0.3968714 

-85 

m^K 
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FOR  GREENWICH  MEAN  NOON  ,AND  MIDNIGHT. 

• 

Reduc 

Y 

Rednc 

z 

RedoG. 

X 

to 

to 

CO 

Mean 

Mean 

Meaa 

Date. 

True  Bqainox. 

Eq'x  of 
Jan.  a 

True  Eqoinoz. 

Eq'x  of 
Jan.  a 

TVae  Equinox. 

Eq'x  of 
Jan.  a 

Naom. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight, 

No^n. 

July  I 

-0.1738624 

-0.1821939 

+1894 

+0.9190239 

+0.9176658 

+  402 

+0.3987248 

+O.398135X 

-99 

2 

0.1905 I 23 

0.1988 171 

1897 

0.9162427 

0.9147546 

432 

0.3975173 

0.3968714 

85 

3 

0.2071075 

0.2153829 

1899 

0.9132020 

0.91x5852 

463 

0.396x976 

0.3954958 

71 

4 

0.2236428 

0.2318866 

190 1 

0.9099040 

0.9081585 

493 

0.3947661 

0.3940085 

57 

5 

0.240 I I 36 

0.2483233 

1902 

0.9063489 

0.9044754 

524 

0.3932232 

0.3924102 

43 

6 

-0.2565152 

-0.2646887 

+1903 

+0.9025383 

+0.9005377 

+  554 

+0.3915696 

+0.3907015 

-  29 

7 

0.2728432 

0.2809780 

1903 

0.8984738 

0.8963466 

585 

0.3898059 

0.3888829 

-  14 

8 

0.2890926 

0.2971865 

1902 

0.8941565 

0.89x9038 

616 

0.3879327 

0.3869554 

00 

9 

0.3052592 

0.3 I 33 102 

190 1 

0.8895884 

0.8872105 

647 

0.3859509 

0.3849193 

+  i5| 

lO 

.  0.3213390 

0.3293449 

1899 

0.8847704 

0.8822684 

678 

0.3838608 

0.3827755 

1 
30 

II 

-0-3373274 

-0.3452860 

+1897 

■+O.8797047 

+0.8770793 

+  709 

+0.3816634 

+0.3805246 

+  45i 

12 

0.3532201 

O.3611293 

1894 

0.8743925 

0.87x6445 

740 

0.3793592 

0.378x673 

59 

13 

0.3690132 

0.3768712 

1890 

0.8688354 

0.8659652 

771 

0.3769489 

0.3757040 

74! 

14 

0.3847028 

0.3925074 

1885 

0.8630344 

0.8600434 

802 

0.3744327 

0.3731354 

891 

15 

0.4002845 

0.4080336 

1880 

0.8569923 

0.8538810 

833 

0.37x8120 

0.3704625 

ich' 

i6 

-0.4157541 

-0.4234456 

+1875 

+0.8507097 

+0.8474784 

+  864 

+0.3690870 

+0.3676855 

+"9| 

.  17 

O.4311077 

0.4387398 

1869 

0.8441876 

0.8408378 

896 

0.3662581 

0.3648051 

135 

i8 

0.4463414 

0.45391 17 

1862 

0.8374290 

0.833961 I 

927 

0.3633265 

0.36x8222 

150' 

19 

0.4614504 

0.4689570 

1854 

0.8304345 

0.8268494 

958 

0.3602924 

0.3587372 

166 

20 

0.4764309 

0.4838717 

1845 

0.8232060 

0.8195044 

989 

0.3571566 

0.3555508 

i8x> 

21 

-0.4912788 

-0.4986516 

+1835 

+0.8157449 

+0.81 19277 

+1020 

+0.3539198 

+0.3522638 

+196 

22 

0.5059895 

0.5 I 32918 

1824 

0.8080530 

O.8041210 

1051 

0.3505828 

0.3488768 

211 

23 

0.5205582 

0.5277882 

1812 

0.8001320 

0.7960866 

1082 

O.3471461 

0.3453908 

227 

24 

0.534981 I 

0.5421364 

1800 

0.7919846 

0.7878260 

i"3 

0.3436109 

0.34x8066 

243 

25 

0.5492535 

0.5563320 

1788 

0.78361 14 

0.7793413 

"43 

0.3399779 

0.3381250 

258 

26 

-0.5633713 

-0.5703708 

+1775 

+0.7750157 

+0.7706348 

+1174 

+0. 336248  X 

+0.3343472 

+274 

27 

0.5773299 

0.5842480 

1762 

0.7661991 

0.76x7090 

X204 

0.3324224 

0.3304740 

289 

28 

0.591 1245 

0.5979590 

1748 

0.7571648 

0.7525666 

1234 

0.3285021 

0.3265068 

305 

29 

0.604751 I 

0.61 15005 

1733 

0.7479149 

0.7432099 

1264 

0.3244882 

0.3224467 

320 

30 

0.6182063 

0.6248676 

1717 

0.7384520 

0.7336417 

1293 

0.3203823 

0.3182949 

335 

31 

-0.6314843 

-0.6380564 

+1701 

+0.7287793 

+0.7238652 

+1322 

+0.3161849 

+0.3140526 

+350 

Aug.  I 

0.6445829 

0.6510630 

1684 

0.7188997 

0.7x38830 

1351 

0.31x8981 

0.3097213 

366 

2 

0.6574965 

0.6638833 

1666 

0.7088157 

0.7036983 

1380 

0.3075226 

0.3053022 

381 

3 

0.6702226 

O.6765141 

1647 

0.6985310 

0.6933x41 

1409 

0.3030603 

0.3007969 

396 

4 

0.6827572 

0.6889515 

1628 

0.6880484 

0.6827342 

1438 

0.2985x23 

0.2962067 

4" 

5 

-0.6950965 

-O.7011919 

+1608 

+0.6773718 

+O.6719612 

+1466 

+0.2938802 

+0.2915329 

+426 

6 

0.7072372 

0.7132320 

1588 

0.6665032 

0.6609983 

X494 

0.2891650 

0.2867767 

441 

7 

0.7x91760 

0.7250690 

1567 

0.6554468 

0.6498492 

1522 

0.2843683 

0.2819400 

456 

8 

0.7309105 

0.7366999 

1546 

0.6442058 

0.6385169 

1549 

0.2794918 

0.2770240 

471 

9 

0.7424369 

0.748 I 2 10 

1523 

0.6327830 

0.6270044 

1576 

0.2745367 

0.2720299 

486 

10 

-0.7537519 

-0.7593296 

+1500 

+0.62118x6 

+0.6x53151 

+1602 

+0.2695040 

+0.2669591 

+501 

*ii 

0.7648534 

0.7703227 

1476 

0.6094052 

0.6034521 

1628 

0.2643954 

0.2618x30 

516 

12 

0.7757375 

0.7810976 

M5I 

0.5974563 

0.59x4x83 

1654 

0.2592x20 

0.2565928 

530 

13 

0.7864024 

O.7916512 

1426 

0.5853385 

0.5792x72 

1679 

0.2539554 

0.2513000 

545 

14 

0.7968440 

0.8019807 

1400 

0.5730549 

0.5668520 

1704 

0.2486268 

0.2459359 

560 

15 

-0.8070606 

-0.8120832 

+1373 

+0.5606087 

+0.5543253 

+1729 

+0.2432274 

+0.2405015 

+574 

16 

-0.8170483 

-0.8219554 

+1346 

+0.5480023 

+0.54x6404 

+1753 

+0.2377584 

+0.2349984 

+588 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc. 

to 
Mean 

Y 

Redac. 

to 
Mean 

z 

Rednc. 

to 
Mean 

Date. 

True  Eqainoz. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.o. 

NOOH, 

Midnight, 

Noon. 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Aug.  l6 

-0.8170483 

-0.8219554 

+1346 

+0.5480023 

+0.5416404 

+1753 

+0-2377584 

+0.2349984 

+  588 

17 

0.8268042 

0.8315946 

'  1318 

0.5352399 

O.52880IX 

1777 

0.2322216 

0.2294282 

602 

18 

0.8363260 

0.8409978 

1290 

0.5223243 

0.5158099 

1800 

0.2266183 

0.2237919 

616 

19 

0.8456098 

O.8501616 

1261 

0.5092584 

0.5026705 

1823 

0.2209494 

O.2180912 

630 

20 

0.8546529 

0.8590836 

1232 

0.4960464 

0.4893863 

1846 

0.2152172 

0.2123274 

643 

21 

-0.8634530 

-0.8677604 

+1202 

+0.4826908 

+0.4759606 

+1868 

+0.2094222 

+0.2065021 

+  657 

22 

0.8720058 

0.8761889 

1 172 

O.4691961 

0.4623974 

1889 

0.2035670 

0.2006170 

670 

23 

0.8803092 

0.8843663 

114X 

0.4555653 

0.4487003 

1910 

0.1976525 

0.1946738 

684 

24 

0.8883598 

0.8922896 

I109 

0.4418028 

0.4348730 

1930 

O.1916810 

0.1886740 

697 

25 

O.8961551 

0.8999560 

1077 

0.42791 16 

0.4209194 

1950 

0.1856534 

0.1826194 

710 

26 

-0.9036921 

-0.9073633 

+1045 

+0.4138967 

+0.4068441 

+1970 

+0.1795723 

+0.1765121 

+  723 

27 

0.9109690 

0.9145085 

IOI2 

0.3997620 

0.3926510 

1989 

0.1734392 

0.1703537 

736 

28 

0.9179819 

0.92 I 3891 

979 

0.3855 I 16 

0.3783442 

2007 

0.1672559 

0.164 I 461 

748 

29 

0.9247296 

0.9280032 

945 

0.371 1495 

0.3639283 

2024 

0.1610244 

0.1578912 

760 

30 

0.9312096 

0.9343486 

910 

0.3566809 

0.3494078 

2041 

0.1547466 

0.1515910 

772 

31 

-0.9374198 

-0.9404231 

+  874 

+0.3421096 

+0.3347868 

+2057 

+0.1484246 

+0.1452475 

+  784 

Sept.  I 

0.9433583 

0.9462251 

838 

0.3274400 

0.3200694 

2072 

0.1 42060 I 

0.1388626 

795 

2 

0.9490233 

0.9517527 

802 

0.3126760 

0.3052612 

2088 

0.1356552 

0.1324381 

806 

3 

0.9544133 

0.9570051 

766 

0.2978247 

0.2903667 

2103 

0.1292117 

0.1259761 

817 

4 

0.9595276 

0.9619804 

729 

0.2828879 

0.2753890 

2117 

0.1227317 

O.II94785 

828 

5 

-0.9643636 

-0.9666771 

+  692 

+0.2678705 

+0.2603330 

+2131 

+O.IZ62168 

+0.1129469 

+  839 

6 

0.9689207 

0.9710942 

655 

0.2527771 

0.2452034 

2144 

0.1096690 

0.1063835 

850 

7 

0.9731976 

0.9752306 

617 

0.2376122 

0.2300041 

2156 

0.1030903 

0.0997898 

860 

8 

0.9771931 

0.9790850 

579 

0.2223796 

0.2147393 

2167 

0.0964823 

0.0931678 

870 

9 

0.9809062 

0.9826569 

540 

0.2070837 

O.1994134 

2178 

0.0898467 

0.0865192 

880 

10 

-0.9843366 

-0.9859448 

+  501 

+0.1917289 

+0.1840305 

+2188 

+0.0831854 

+0.0798457 

+  890 

II 

0.9874818 

0.9889476 

462 

0.1763188 

0.1685943 

2198 

0.0765002 

0.0731491 

899 

12 

0.9903420 

0.9916647 

422 

0.1608576 

0.1531096 

2207 

0.0697926 

0.0664312 

908 

13 

0.9929157 

0.9940950 

382 

0.1453505 

0.1375803 

2216 

0.0630649 

0.0596939 

917 

M 

0.9952023 

0.9962373 

342 

0.1298000 

O.1220103 

2224 

0.0563184 

0.0529388 

926 

15 

-0.9972000 

-0.9980904 

+  302 

+O.I142116 

+0. 1064042 

+2232 

+0.0495552 

+0.0461678 

+  935 

16 

0.9989084 

0.9996538 

261 

0.0985887 

0.0907659 

2239 

0.0427768 

0.0393826 

943 

17 

1.0003265 

X.OOO9262 

220 

0.0829361 

0.0750999 

2246 

0.0359854 

0.0325854 

951 

18 

Z.0014528 

I.OO19064 

179 

0.0672579 

0.0594106 

2251 

0.0291828 

0.0257779 

958 

19 

1.0022868 

X.0025938 

138 

0.0515586 

0.0437024 

2255 

0.0223710 

0.0189622 

965 

20 

-1.0028273 

-1.0029874 

+  96 

+0.0358427 

+0.0279800 

+2259 

+0.0155518 

+0.0121401 

+  972 

21 

1.0030739 

1.0030866 

54 

0.0201 149 

+0.0122480 

2262 

0.0087274 

+0.0053139 

978 

22 

1.0030256 

1.0028908 

+   12 

+0.0043799 

-0.0034890 

2264 

+0.0018999 

-0.0015144 

984 

23 

1.0026822 

1.0023996 

-  31 

—0.01 13578 

0.0192257 

2266 

-0.0049286 

0.0083425 

990 

24 

I.0020431 

I.OO16127 

73 

0.0270924 

0.0349574 

2267 

0.01 17559 

0.0x51684 

996 

25 

-I.0011083 

-1.0005298 

-  116 

-0.0428199 

-0.0506793 

+2268 

-0.0185799 

-0.0219900 

+1001 

26 

0.9998773 

0.9991507 

158 

0.0585350 

0.0663865 

2269 

0.0253984 

0.0288049 

1006 

27 

0.9983502 

0.9974761 

201 

0.0742330 

0.0820738 

2269 

0.0322092 

0.0356110 

1011 

28 

0.9965282 

0.9955060 

244 

0.0899084 

0.0977364 

2267 

O.0390101 

0.0424063 

1015 

29 

0.9944102 

0.993241 I 

287 

0.1055570 

0.1133694 

2264 

0.0457993 

0.0491887 

1019 

30 

-0.9919986 

-0.9906827 

-  330 

-O.1211732 

-0.1289678 

+2261 

-0.0525743 

-0.0559559 

+1023 

L_^ 

-0.9892932 

-0.9878303 

-  374 

-0.1367525 

-0.1445269 

+2258 

-0.0593331 

-0.0627058 

+1026 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

X 

Reduc 

to 

Y 

to            Z 

Redoc. 

to 

Mean 

Mean 

Mean 

Date. 

True  Equinox. 

Bq'zof 
Jan.  0. 

Trae  Equinox. 

Eq'x  of 
Jan.  a 

Tne  Equinox. 

Eq'x  of  1 
Jan.  a 

NooH. 

Midnight. 

Noon. 

Nooti, 

Midnight, 

Noon. 

Noon. 

Midnight, 

Noam. 

Oct.  I 

-0.9892932 

-0.9878303 

-  374 

-0.1367525 

-0.1445269 

+2258 

-0.0593331 

-0.0627058 

4-1026 

2 

0.9B62943 

0.9846856 

417 

0.1522899 

O.1600414 

2254 

0.0660736 

0.0694364 

1029 

3 

0.9830041 

0.9812496 

461 

0.1677807 

0.1755072 

2250 

0.0727938 

0.0761457 

ZO32 

4 

0.9794225 

0.9775234 

505 

0.1832205 

O.1909199 

2245 

0.0794918 

0.0828319 

1035 

5 

0.9755520 

0.9735084 

548 

0.1986049 

0.2062748 

2239 

0.0861657 

0.0894929 

1037 

6 

-0.9713927 

-0.9692053 

-  592 

-0.2139290 

-0.2215669 

+2232 

-0.0928134 

-0.0961269 

4-1039 

7 

0.9669462 

0.9646157 

635 

0.2291882 

0.2367925 

2225 

0.0994332 

0.1027320 

IO41 

8 

0.9622140 

0.^597411 

679 

0.2443790 

0.251947 I 

2216 

0.1060232 

0.1093064 

IO4I 

9 

0.9571973 

0.9545829 

722 

0.2594963 

0.2670263 

2207 

O.I 1258 I 5 

0.1 I 58483 

I04I 

lO 

0.9518978 

O.9491421 

766 

0-2745364 

0.2820262 

2197 

O.IZ9I065 

0.1223559 

ZO41 

II 

-0.9463 161 

-0.9434199 

-809 

-0.2894951 

-0.2969424 

+2187 

-0.1255962 

-0.1288272 

4-ZO4Z 

12 

09404537 

0.9374178 

852 

0.3043678 

O.3117707 

2176 

0.1320488 

0.1352607 

ZO41 

13 

0.9343122 

O.9311372 

895 

0.319x507 

0.3265076 

2165 

0.1384626 

O.I416544 

1040 

14 

0.9278928 

0.9245793 

938 

0.3338402 

O.34II474 

2153 

0.1448357 

0.1480064 

I039 

15 

0.921 1968 

0.9177453 

981 

0.3484294 

0.3556860 

2 141 

O.I5II66I 

0.1543147 

1037 

i6 

-0.9142252 

-0.9106370 

—1024 

-0.3629165 

-0.3701202 

+2127 

-0.1574520 

-0.1605775 

4-1036 

17 

0.9069806 

0.9032560 

1067 

0.3772966 

0.3844450 

2II3 

O.I6369I5 

0.1667932 

1034 

i8 

0.8994635 

0.8956034 

mo 

0.3915650 

0.3986560 

2098 

0.1698826 

0.1729594 

Z032 

19 

0.8916760 

0.8876817 

1152 

0.4057176 

0.4127494 

2083 

0.1760234 

0.1790745 

1029 

20 

0.8836204 

0.8794922 

1195 

0.4197504 

0.4267192 

2067 

0.I82II22 

O.I&51359 

1026 

21 

-0.8752976 

-O.8710371 

-1237 

-0.4336560 

-0.4405610 

+2051 

-O.I88I458 

-O.19ZI419 

4-1022 

22 

0.8667106 

0.8623182 

1280 

0.4474332 

0.4542717 

2034 

O.I94I236 

0.1970907 

1018 

23 

0.8578604 

0.8533380 

1322 

0.4610760 

0.4678456 

2017 

0.2000430 

0.2029801 

1014 

24 

0.8487510 

0.8440994 

1364 

0.4745799 

0.4812784 

1999 

0.2059019 

0.2088081 

lOIO 

25 

0.8393838 

0.8346048 

1406 

0.4879405 

0.4945558 

1980 

0.2 I 16984 

0.2145728 

1005 

26 

-0.8297625 

-0.8248571 

-1447 

-0.501 1535 

-0.5077031 

+  I961 

-0.2174308 

-0.2202722 

+1000 

27 

0.8I9889I 

0.8148588 

1488 

0.5142141 

0.5206860 

I94I 

0.2230969 

0.2259046 

994 

28 

0.8097669 

0.8046139 

1529 

0.5271182 

0.5335103 

1920 

0.2286950 

0.2314680 

988 

29 

0.7994000 

0.7941253 

1570 

0.5398617 

0.5461720 

1898 

0.2342233 

0.2369607 

981 

30 

0:7887905 

0.7833960 

1610 

0.5524406 

0.5586670 

1875 

0.2396800 

0.2423810 

974 

31 

-0.7779421 

-0.7724293 

-1650 

-0.5648507 

-0.5709913 

4-1852 

-0.2450634 

^,2477272 

4-966 

Nov.  I 

0.7668582 

0.7612294 

1690 

0.5770882 

0.5831410 

1828 

0.2503720 

0.2529977 

958 

1       2 

0.7555432 

0.7497999 

1729 

0.5891492 

0.5951127 

1803 

0.2556040 

0.2581908 

950 

3 

0.7440000 

0.7381437 

1768 

0.6010307 

0.6069025 

1778 

0.2607580 

0.2633052 

942 

!     4 

0.7322317 

0.7262646 

1807 

0.6127281 

0.6185072 

1752 

0.2658324 

0.2683394 

933 

!     5 

-0.7202428  -0.7I4I665 

-1846 

-0.6242393 

-0.6299236 

4-1726 

-0.2708260 

-0.2732919 

+  924 

6 

0.7080362  '  0.7018526 

1884 

0.6355599 

0.6411480 

1700 

0.2757371 

O.2781614 

915 

7 

0.6956159  1  0,6893266 

1922 

0.6466874 

0.6521777 

1673 

0.2805646 

0.2829465 

905 

!     8 

0.6829851 

0.6765919 

1959 

0.6576184 

0.6630091 

1645 

0.2853070 

0.2876458 

895 

1     9 

0.6701475 

0.6636521 

1996 

0.6683495 

0.6736392 

1617 

0.2899627 

0.2922577 

884 

1     - 

-0.6571064 

-  0.65C3109 

-2033 

-0.6788778 

-0.6840649 

4-1588 

-0.2945306 

-0.2967812 

+  873 

.     " 

0.6438659 

0-6371718 

2070 

0.6892001 

0.6942829 

1559 

0.2990094 

0.301 2 148 

863 

i     " 

0.6304290 

0.6236380 

2io5 

0.6993131 

0.7042902 

1529 

0.3033974 

0.3055569 

852 

13 

0.6167994 

0.6099137 

2142 

0.7092139 

0.7140S37 

1498 

0.3076933 

0.3098064 

841 

14 

0.6029812 

0.5960025 

2177 

0.7188993 

0.7236602 

1467 

0.3118959 

O.3139617 

829 

15 

-0.5889779 

-0.5819078 

-2212 

-0.7283659 

-0.7330161 

+1435 

-0.3160036 

-O.31802I4 

4-  817 

16 

-0.5747928  -0.5676336 

._rll'*7 

-0.7376104  -0.742 1487 

+I403_ 

-0.3200150 

-0.3219842 

4-804 

SUF8  CO-ORDINATES,  1897. 


271 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rada& 

to 
Mean 

Y 

Redno. 
to 

Mean 

z 

Rednc. 

to 
Mean 

Date. 

Tme  E<iiiinox. 

Eq*zof 
Jan.  a 

True  Equinox. 

Eq'xof 
Jan.  a 

Ttne  Equinox. 

Eq'xof 
Jan.  a 

Ar«m. 

Mtdnighi. 

ASmw. 

A-M. 

MidnigM, 

N09m. 

N0OH, 

Midnight, 

Noon. 

Nov.  i6 

-0.5747928 

-0.5676336 

-aa47 

-0.7376x04 

-0.742x487 

+X403 

-a  3200150 

-0.32x9842 

+804 

17 

0.5604305 

O.5531841 

328X 

0.7466304 

0.7510549 

1369 

0.3239288 

0.3258486 

79X 

18 

0.5458949 

0.5385634 

2314 

0.7554220 

0.75973x3 

1335 

0.3277435 

0.3296133 

777 

19 

0.53 I 1901 

0.5237756 

2346 

0.7639823 

0.768x745 

X300 

0.33x4577 

0.3332766 

763 

20 

0.5163204 

0.5088252 

2378 

0.7723076 

0.77638x5 

1265 

0.3350698 

0.3368374 

748 

21 

-0.5012905 

-0.4937168 

-^4x0 

-0.7803957 

-0.7843498 

+X229 

-0.3385790 

-0.3402944 

+733 

22 

0.4861049 

0.4784555 

2441 

0.7882434 

0.7920762 

"93 

0.3419835 

0.3436463 

7x8 

23 

0.4707689 

0.4630456 

2472 

0.7958479 

0.7995580 

XX56 

0.3452825 

0.3468918 

703 

24 

0.4552864 

0.4474921 

2502 

0.8032063 

0.8067933 

XXX9 

0.3484742 

0. 35002  :)8 

687 

25 

0.439663a 

0.43x8004 

2531 

a8xo3i58 

0.8x37766 

io8x 

0.3515583 

0.3530594 

67X 

26 

-0.4239043 

-^.4159755 

-2560 

-0.8171743 

-0.8205089 

+1042 

-0.3545331 

-0.3559794 

+655 

27 

0.4080147 

0.4000224 

2588 

0.8237798 

0.8269867 

X003 

0.3573982 

0.3587892 

639 

28 

0.3919994 

0.3839464 

2616 

0.830x294 

0.8332079 

964 

0.360x523 

0.3614875 

622 

29 

0.3758640 

0.3677527 

2643 

0.8362219 

0.839x709 

924 

0.3627946 

0.3640736 

605 

30 

0.3596133 

0.3514466 

a669 

0.8420548 

0.8448736 

883 

0.3653245 

0.3665470 

588 

Dec.  T 

-0.3432532 

-^.3350337 

-2695 

-a8476268 

-0.8503x41 

+  842 

-0.3677412 

-0.3689070 

+57X 

i     ^ 

0.3267886 

0.3185186 

2720 

0.8529364 

0.8554917 

800 

0.3700442 

0.37x1526 

554 

'      3 

0.3102244 

0.3019065 

2745 

0.8579809 

0.8604042 

758 

0.3722324 

0.3732836 

536 

1     4 

0.2935657 

0.2852028 

2769 

0.86276XX 

0.8650510 

716 

0.3743060 

0.3752994 

5x8 

I     5 

0.2768182 

0.2684123 

2792 

0.867S74X 

0.8694302 

673 

0.3762638 

0.3771992 

500 

6 

-0.2599860 

-0.2515402 

-«8x4 

-0.87x5193 

-0.8735412 

+  630 

-0.378x056 

-0.3789829 

+48X 

i        7 

0.2430751 

0.2345911 

2835 

0.8754958 

0.8773827 

586 

0.3798310 

0.3806498 

462 

8 

0.2260892 

0.217570a 

2855 

0.87920x9 

0.8809535 

54X 

0.3814392 

0.3821993 

443 

!     9 

0.2090344 

0.2004824 

2874 

0.8826372 

0.8842527 

496 

0.3829300 

0.38363x1 

424 

10 

O.1919149 

0.1833323 

2893 

0.8858000 

0.8872791 

45X 

0.3843027 

0.3849447 

404 

11 

-0.1747354 

-O.1661250 

-2911 

-0.8886898 

-0.8900320 

+  405 

-0.385557X 

-0.3861396 

+384 

12 

0.1575015 

0.1488654 

2928 

0.89x3053 

0.8925088 

359 

0.3866923 

0.3872x48 

364 

13 

0.1402175 

O.1315587 

2944 

0.8936436 

0.8947106 

313 

0.3877075 

0.3881707 

343 

14 

0.1228893 

O.I 142099 

2960 

0.8957087 

0.8966366 

266 

0.3886039 

0.3890069 

322 

i     ^5 

0.1055212 

O.096824X 

2974 

0.8974950 

0.8982840 

2x9 

0.3893796 

0. 389722 X 

30X 

16 

-0.0881191 

-0.0794065 

-2988 

-0.8990033 

-0.8996528 

+  X7X 

-0.3900343 

-0.3903162 

+280 

17 

0.0706873 

0.0619626 

3001 

0.9002323 

0.9007419 

xa3 

0.3905677 

0.3907889 

259 

18 

0.0532328 

0.0444983 

3013 

0.90XX814 

0.9015508 

75 

0.3909796 

0.391 1397 

237 

19 

0.0357598 

0.0270181 

3024 

0.90x8500 

0.9020789 

+  a6 

0.39x2694 

0.3913687 

2X6 

20 

-0.0182740 

-0.0095284 

3035 

0.9022375 

0.9023257 

-  as 

0.39x4375 

0.39x4755 

X94 

21 

-0.0007819 

+0.0079650 

-3045 

-0-9023435 

-0.9022907 

-  72 

-0.39x4829 

-0.3914598 

+173 

22 

40.0167115 

■  0.0254567 

3054 

0.9021674 

0.90x9737 

laa 

0.39x4061 

0.39132x8 

15X 

23 

0.0342001 

0.0429409 

3062 

0.9017095 

0.90x3748 

X72 

0.3912069 

O.39I06I3 

X29 

24 

0.0516784 

0.06041 18 

3069 

0.9009695 

0.9004937 

aaa 

0.390885X 

0.3906783 

107 

25 

0.0691403 

0.0778632 

3075 

0.8999475 

0.8993312 

273 

0.3904410 

0.3901733 

85 

26 

+0.0865798 

+0.0952896 

-308X 

-0.8986447 

-0.8978877 

-  324 

-0.389875X 

-0.3895463 

+  62 

27 

0.1039917 

O.I 126854 

3085 

0.8970605 

0.8961632 

375 

0.389187X 

0.3887974 

39 

28 

0.12 13699 

0.1300445 

3088 

0.8951960 

0.8941592 

426 

0.3883775 

0.3879274 

+  x6 

29 

0.1387087 

O.I4736I8 

3090 

0.8930528 

0.8918766 

477 

0.387447X 

0.3869366 

-  7 

30 

0.1560030 

O.X6463I5 

3092 

0.8906308 

0.8893157 

529 

0.3863960 

0.3858253 

30 

31 

+0.1732468 

+o.x8 18484 

-3090 

-0.8879315 

-0.8864785 

-580 

-0.3852247 

-0.3845942 

-  53 

32 

+0.1904353 

+0.1 99007 1 

-308^ 

-0.8849566  -0.8833656  1 

-632 

-0.3839339 

-0.3832437 

-76 
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FOR  GREENWICH  MEA14  NOON  AND  MIDNIGHT.          ^ 

Day 

of 

Month. 

JANUARY. 

Day 

of 

Month. 

FEBRUARY. 

Day 
of 

Month. 

MARCH. 

True  Long! tnde. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

LadtDde. 

I.O 

258  II  117 

-4  22  2 1. 1 

1.0 

308  45  36!6 

-0  35  59^8 

1.0 

317  50  14^9 

40  14  23*8 

1-5 

265  23  18.3 

3  59  22  3 

1-5 

315  22  26.0 

40  0  36.8 

15 

324  15  389 

0  49  27.8 

2.0 

272  32  31.5 

3  32  45  2 

2.0 

321  55  II.8 

0  36  50.6 

2.0 

330  38  38 

I  23  36  3 

2-5 

279  38  7  9 

3  3  1.7 

2.5 

328  23  49.2 

I  12  12.9 

2.5 

336  57  32.5 

I  56  25.0 

30 

286  39  29.0 

2  30  46.6 

3.0 

334  48  18.1 

I  46  17.4 

3.0 

343  14  8.2 

2  27  31.6 

3.5 

293  36  2.9 

-X  56  36.1 

3-5 

341  8  41.8 

42  18  40.8 

3-5 

349  27  54.9 

+2  56  36.1 

40 

300  27  24.6 

X  21   6.9 

4.0 

347  25  7.7 

2  49   2.4 

4.0 

355  38  57.7 

3  23  21.0 

4-5 

307  13  16.8 

0  44  54-6 

4-5 

353  37  47.4 

3  17  4-8 

4.5 

I  47  23.0 

3  47  31.0 

50 

313  53  30.1 

-0  8  33.0 

50 

359  46  56.2 

3  42  33-5 

5.0 

7  53  190 

4  8  53.4  , 

5.5 

320  28  2.8 

40  27  26.7 

5-5 

5  52  52.9 

4  5  162 

5.5 

X3  56  56.3 

4  27  17-9  1 

6.0 

326  57  0.6 

+1  2  36.1 

6.0 

II  55  59-6 

+4  25  2.9 

6.0 

X9  58  274 

4.4  42  36^ 

6.5 

333  20  35.6 

I  36  303 

6.5 

17  56  41.5 

4  41  45-8 

6.5 

25  58  7.7 

4  54  42.7 

7.0 

339  39  5.9 

2  8  47.5 

7.0 

23  55  26.6 

4  55  19.0 

7.0 

31  56  15.1 

5  3  32.6 

7.5 

345  52  54  5 

2  39  9.0 

7-5 

29  52  45.0 

5  5  37.7 

Z-5 

37  53  10.1 

5  9  3.5 

8.0 

352  2  28.8 

3  7  18.8 

8.0 

35  49  8.9 

5  12  38.4 

8.0 

43  49  16.1 

5  II  14^ 

8.5 

358  8  19.6 

+3  33  3.7 

8.5 

41  45  12.0 

+5  16  18.4 

8.5 

49  44  59.3 

+5  10  4-4 

9.0 

4  IX  o.x 

3  56  X2.2 

9.0 

47  41  29.1 

5  16  36.0 

9.0 

55  40  48.2 

5  5  35-6 

9-5 

10  XI  5.5 

4  16  34  8 

9.5 

53  38  35  5 

5  13  301 

95 

61  37  13.5 

4  57  49.6 

lO.O 

16  9  12.2 

4  34  3.3 

lO.O 

59  37  7.0 

5  7  0.5 

lO.O 

67  34  48.2 

4  46  49.x 

10.5 

22  5  57.2 

4  48  30.8 

X0.5 

65  37  38.9 

4  57  7-9 

10.5 

73  34  6.8 

4  32  37-9 

xx.o 

28  I  57.6 

+4  59  51.1 

II.O 

71  40  45.9 

+4  43  53.7 

II.O 

79  35  45  0 

4.4  15  20.6 

XI.5 

33  57  50.1 

5  7  58.9 

XI.5 

77  47  1.2 

4  27  20.7 

XX.5 

85  40  19  5 

3  55  3^ 

Z2.0 

39  54  IO-4 

5  12  49  8 

X2.0 

83  56  56.1 

.4  7  33-2 

12.0 

91  48  26.9 

3  31  52.6  , 

12.5 

45  51  32.4 

5  14  19  6 

12.5 

90  10  59.6 

3  44  37.5 

12.5 

98  043.4 

3  5  57.8  1 

130 

51  50  28.9 

5  12  25.3 

13.0 

96  29  37  I 

3  18  424 

13.0 

104  17  44.0 

2  37  29.7 

135 

57  51  29.9 

+5  7  4-8 

135 

102  53  10.2 

+2  49  59.2 

13.5 

no  40  1.5 

4.2  6  41.5 

14.0 

63  55  2.5 

4  58  16.9 

14.0 

109  21  56.0 

2  18  42.4 

X4.0 

1x7  8  5.1 

I  33  49-5  t 

14.5 

70  X  31.7 

4  46  1.9 

14.5 

X15  56  6.2 

I  45  10.3 

145 

X23  42  19.9 

0  59  13.3  ' 

15.0 

76  XI  18.5 

4  30  22.2 

15.0 

X22  35  46.3 

I  9  45.3 

15.0 

130  23  5.0 

+0  23  16. 1 

15.5 

82  24  40.0 

4  II  22.0 

15.5 

129  20  55  4 

+0  32  53.5 

X5-5 

X37  10  32.5 

-0  13  350 

16.0 

88  41  50.0 

+3  49  8.1 

16.0 

136  XI  25.7 

-0  4  55  0 

16.0 

X44  4  46.0 

-0  50  48.3 

X6.5 

95  2  57.8 

3  23  50.2 

16.5 

143  7  2.5 

0  43  6.3 

16.5 

151  5  39.6 

I  27  49.2 

17.0 

loi  28  9.3 

2  55  41.3 

17.0 

150  7  24.2 

I  21  3.5 

X7.0 

158  12  56.8 

2  3  59.3 

17.5 

X07  57  25.7 

2  24  57.7 

175 

157  12  2.5 

X  58  7.9 

17.5 

165  26  I  o.x 

2  38  38.0 

x8.o 

114  30  44.5 

I  51  59.2 

18.0 

164  20  23.0 

2  33  39-7 

18.0 

172  44  40.7 

3  II  40 

18.5 

X2X  8  0.0 

+1  17  9.3 

18.5 

X71  31  470 

-3  6  59.5 

X8.5 

x8o  7  39.8 

-3  40  36.4 

X9.0 

127  49  2.7 

0  40  54.7 

19.0 

178  45  319 

3  37  29.5 

19.0 

187  34  9.2 

4  636.5 

195 

134  33  40.8 

+0  3  45.2 

19.5 

186  0  52.7 

4  4  35-3 

19.5 

195  3  3.6 

4  28  30.3 

20.0 

141  21  39.8 

-0  33  470 

20.0 

193  17  4.1 

4  27  46.9 

20.0 

202  33  13.4 

4  45  49.7 

20.5 

148  X2  43.7 

X  XI  7.9 

20.5 

200  33  21.5 

4  46  39-3 

20.5 

210  3  27.4 

4  58  13-5 

2X.O 

155  6  35.0 

-I  47  42.5 

21.0 

207  49  2.8 

-5  0  53.6 

21.0 

217  32  35  8 

-5  5  28.7 

21.5 

162  2  56.2 

2  22  55.3 

21.5 

215  3  29.4 

5  10  175 

21.5 

224  59  33  8 

5  7  30.9 

22.0 

169  X  28.6 

2  56  11.7 

22.0 

222  16  7.2 

5  14  44.8 

22.0 

232  23  23.4 

5  4  23.6 

22.5 

176  1 54.3 

3  26  58.5 

22.5 

229  26  27.5 

5  14  15.3 

22.5 

239  43  155 

4  56  17-4 

23.0 

183  3  55-5 

3  54  45-3 

23.0 

236  34  70 

5  8  55.0 

23.0 

246  58  31.5 

4  43  29-6 

235 

190  7  14.9 

-4  19  3.4 

235 

243  38  47.5 

-4  58  54  6 

235 

254  8  42.9 

-4  26  224 

24.0 

197  II  35-6 

4  39  28.7 

24.0 

250  40  15.6 

4  44  29.3 

24.0 

261  13  32.0 

4  5  21.6  j 

245 

204  16  41.2 

4  55  41.1 

245 

257  38  23.3 

4  25  58.1 

245 

268  12  50.5 

3  40  55  8  1 

25.0 

211  22  15.6 

5  7  23.8 

25.0 

264  33  6.1 

4  3  43.1 

25.0 

275  6  38.3 

3  13  34.7 

25.5 

218  28  2.5 

5  14  25.7 

25.5 

271  24  22.3 

3  38  91 

25.5 

281  55  2.5 

2  43  48.9 

26.0 

225  33  45.6 

-5  16  40.1 

26.0 

278  12  12.8 

-3  9  42.6 

26.0 

288  38  15.5 

-2  12  8.6 

26.5 

232  39  8.0 

5  14  5-3 

26.5 

284  56  40.1 

2  38  51.6 

26.5 

295  16  33-9 

I  39  3  9 

27.0 

239  43  52.3 

5  6  44.6 

27.0 

291  37  47  4 

2  6  5.2 

27.0 

301  50  16.7 

I  5  37. 

27.5 

246  47  40.5 

4  54  46.2 

275 

298  15  38.7 

I  31  53.0 

27.5 

308  19  44.7 

-0  30  35.6  1 

28.0 

253  50  13.1 

4  38  23.1 

28.0 

304  50  17.9 

0  56  44.7 

28.0 

314  45  19.1 

+0  3  53  8  j 

28.5 

260  51  10.2 

-4  17  53.0 

28.5 

311  21  48.9 

-0  21  9.6 

28.5 

321  7  20.4 

4o  37  59.2 

29.0 

267  50  12.0 

3  53  37-6 

29.0 

317  50  149 

+0  14  23.8 

29.0 

327  26  8.1 

I  II  17.0  1 

29.5 

274  46  57.9 

3  26  2.2 

29.5 

324  15  38.9 

0  49  27.8 

295 

333  42  0.4 

I  43  24.9 

30.0 

281  41  7.6 

2  55  36.0 

30.0 

330  38  38 

I  23  36.3 

30.0 

339  55  138 

2  14  2.2 

305 

288  32  21.6 

2  22  49.6 

30.5 

336  57  32  5 

I  56  25.0 

30.5 

346  6  2.6 

2  42  49.9 

3IO 

295  20  21.7 

-I  48  16.0 

310 

343  14  8.2 

+2  27  31.6 

31.0 

352  14  39-5 

+3  9  30.7 

1  31.5 

302  4  51.5 

-I  12  28.1 

3l-5_ 

_  _349_  27  54  9 

+2  56  36.1 

315 

358  21  15.7 

+3  33  48.9  1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D«y 

of 
Month. 

APRIL. 

Day 

of 

Month. 

MAY. 

D^7 

of 

Month. 

JUNE. 

T^oaLongitade. 

lAtitode. 

Ttne  Longitude. 

Laatade. 

TtneLongitade. 

Latitude. 

z.o 

4  26  x.o 

+3  55  3i"o 

Z.O 

37  2x  20.x 

+4  58  4x'8 

Z.O 

82  0  59!9 

+3  37  X4!2 

X.5 

xo  29  4.3 

4  14  25^ 

X.5 

43  X7  28.7 

4  58  49.1 

X5 

88  2  X2.0 

3  X3  35  9 

2.0 

16  30  34.0 

4  30  22.2 

2.0 

49  13  23.8 

4  55  41.4 

a.o 

94  4  58.0 

2  47  38.5 

2-5 

22  30  38.7 

4  43  13.7 

2.5 

55  9  15  5 

4  49  20.8 

2.5 

xoo  9  3X.7 

2  X9  36.6 

3.0 

28  29  27.1 

4  52  54-4 

3.0 

61  5  14.8 

4  39  510 

3.0 

106  16  8.4 

I  49  46.4 

3.5 

34  27  9.4 

+4  59  20.x 

3.5 

67  X  33.8 

+4  a7  X7.4 

35 

XX2  25   5.2 

+x  x8  25.7 

4.0 

40  23  56.8 

5  a  28.9 

4.0 

72  58  26.6 

4  IX  46.5 

40 

xx8  36  4X.2 

0  45  53.5 

4.5 

46  20  2.4 

5  2  20.4 

4-5 

78  56  9.3 

3  53  26.6 

4-5 

X24  51  17.2 

+0  X2  30.3 

SO 

52  X5  4X.6 

4  58  55-7 

5.0 

84  54  59.7 

3  32  27.5 

5.0 

X3X  9  X5.8 

-0  2X  22.x 

5.5 

58  ZX  X2.0 

4  52  X7.4 

5.5 

90  55  x8.8 

3  8  59.8 

5;5 

X37  31  0.9 

0  55  20.5 

6jo 

64  6  54.2 

+4  42  29,4 

6.0 

96  57  30.2 

+2  43  X5.7 

6.0 

X43  56  57.2 

-X  29  0.3 

6.5 

70  3  XX.3 

4  29  36.6 

6.5 

Z03  2  0.0 

a  X5  28.6 

6.5 

X50  27  29.4 

2   I  55.9 

7.0 

76  0  29.2 

4  13  45.2 

7.0 

Z09  9  X6.9 

X  45  53  4 

7.0 

X57  3  X.7 

2  33  40.2 

7.5 

8x  59  X6.7 

3  55  2.5 

l'^ 

XX5  X9  5x4 

X  X4  46.0 

7-5 

X63  43  56.0 

3  3  45.0 

8.0 

88  0  5.0 

3  33  36.6 

8.0 

Z2X  34  x6.x 

0  42  24.2 

8.0 

X70  30  31.3 

3  3X  4XX 

8.5 

94  3  275 

+3  9  36.8 

8.5 

X27  53  4.6 

+0  9  7.6 

8.5 

X77  23  2.0 

-3  56  59  0 

9.0 

xoo  9  59-5 

2  43  X4.0 

9.0 

X34  x6  50.7 

-0  24  42.7 

9.0 

X84  2X  36.4 

4  X9  90 

9.5 

X06  20  X7.8 

2  X4  40.3 

9.5 

140  46  7.4 

0  58  43.3 

9.5 

X9X  26  X5.X 

4  37  4x9 

10.0 

"2  34  59  5 

I  44  9.6 

10.0 

X47  21  26.0 

z  32  28.4 

Z0.0 

X98  36  49.5 

4  52  X0.3 

10.5 

X18  54  4X.6 

I  XX  58.0 

X0.5 

X54  3  X4-2 

2  5  29.9 

X0.5 

205  53  0.8 

5  2  9.5 

ZZ.O 

X25  19  59.9 

■K>  38  24.x 

XX.O 

x6o  5x  54.3 

-2  37  X7.6 

ZX.O 

2x3  X4  X9.3 

-5  7  x8.8 

XX.5 

131  5X  28.0 

+0  3  48.8 

XX.5 

X67  47  42.0 

3  7  X9.0 

XX.5 

220  40  3.7 

5  7  22.8 

X2.0 

138  29  35.0 

-0  3X  23.3 

X2.0 

X74  50  44X 

3  35  ox 

X2.0 

228  9  22.0 

5  2  13.2 

X2.5 

145  X4  44.9 

X  6  44.7 

X2.5 

X82  0  56.0 

3  59  46.x 

X2.5 

235  4Z  X2.8 

4  51  490 

130 

152  7  143 

X  4X  444 

13.0 

X89  18  X.4 

4  2X  2.6 

Z3.O 

243  X4  27.3 

4  36  x8.o 

13.5 

X59  7  X0.6 

-2  15  48.0 

X35 

X96  4X  29.9 

-4  38  X6.4 

X3.5 

250  47  52.3 

-4  X5  56,6 

14.0 

x66  X4  30.2 

2  48  X8.7 

14.0 

204  xo  36.9 

4  50  58.2 

Z4.O 

258  20  X2.8 

3  51  9-3 

145 

173  28  56.9 

3  18  37-6 

X4.5 

2x1  44  24.2 

4  58  43.6 

X4.5 

265  50  X5.9 

3  22  27.9 

X5.O 

180  50  0.8 

3  46  5.2 

X50 

2x9  2X  41.6 

5  X  X5.X 

X5.O 

273  x6  53.2 

2  50  30.1 

15.5 

188  x6  58.2 

4  xo  3.x 

X5-5 

227  X  9.0 

4  58  24.0 

X55 

280  39  4.3 

2  15  57-1 

x6.o 

195  48  51.6 

-4  29  55-3 

x6.o 

234  4X  204 

-4  50  10.4 

x6.o 

287  55  58.2 

-X  39  32.3 

16.5 

203  24  3X.6 

4  45  xx.i 

X6.5 

242  20  47.0 

4  36  44.x 

X6.5 

295  6  54-5 

X  X  59  2 

X7.0 

21X  2  39.1 

4  55  26-4 

X7.0 

249  58  2.8 

4  x8  24.7 

X7.0 

302  IX  24.4 

-0  23  59  5 

'2*5 

2t8  4X  49.0 

5  0  25.3 

X7-5 

257  3X  47-5 

3  55  39.2 

X7.5 

309  9  10.6 

+0  13  48.2 

x8.o 

226  20  34.0 

5  0  z.x 

x8.o 

265  0  50.6 

3  29  x.5 

x8.o 

316  0  6.4 

0  50  48.6 

18.5 

233  57  28.7 

-4  54  X6.7 

18.5 

272  24  X3.4 

-2  59  9.9 

X8.5 

322  44  14.5 

+1  26  30.9 

X9.0 

24X  31  13.9 

4  43  24.4 

X9.0 

279  4X  X0.7 

2  26  45.0 

X9.0 

329  2X  46.1 

2  0  28.8 

19.5 

249  0  39.8 

4  27  44.x 

X95 

286  5X  XX.4 

z  52  ^8.0 

X9.5 

335  52  59.7 

2  32  20.3 

20.0 

256  24  48.3 

4  7  42.9 

20.0 

293  53  58.0 

z  x6  58.8 

20.0 

342  18  X9.X 

3  I  47.1 

20.5 

263  42  54.9 

3  43  52.2 

20.5 

300  49  25.2 

0  40  55.3 

20.5 

348  38  12.4 

3  28  34-5 

2X.O 

270  54  28.9 

-3  x6  46.5 

2X.O 

307  37  39.0 

-0  4  52.2 

2X.O 

354  53  XX.O 

+3  52  31.0 

2X.5 

277  59  12.8 

2  47  X.8 

21.5 

314  x8  53.9 

+0  30  39.6 

21.5 

X  3  48.3 

4  X3  27.5 

22.0 

284  57  1.3 

a  X5  X4.1 

22.0 

320  53  32.x 

X  5  X2.7 

22.0 

7  XO  38.5 

4  31  X7  0 

22.5 

291  47  59.5 

X  4X  58.2 

22.5 

327  22  0.8 

z  38  23.2 

22.5 

X3  X4  x6.2 

4  45  54.1 

230 

298  32  21.4 

X  7  47.2 

23.0 

333  44  5X.2 

a  9  50.7 

23.0 

19  X5  x6.o 

4  57  15-2 

235 

305  10  27.4 

-0  33  XX.7 

235 

340  2  36.8 

+2  39  X7.3 

235 

25  X4  11.3 

+5  5  X7.6 

240 

311  42  43.0 

+0  X  20.0 

24.0 

346  15  52.2 

3  6  28.x 

24.0 

3x  XX  34  4 

5  9  59  8 

245 

318  9  36.9 

0  35  21.9 

245 

352  25  12. 1 

3  31  X0.4 

245 

37  7  55-7 

5  XX  2X.2 

25-0 

324  31  39-5 

X  8  30.6 

25.0 

358  3x  io.a 

3  53  X3.2 

25.0 

43  3  43  9 

5  9  22.3 

255 

330  49  21.7 

X  40  25.0 

25.5 

4  34  X94 

4  X2  27.4 

25.5 

48  59  25.5 

5  4  4-6 

26.0 

337  3  14.2 

•K2  XO  46.0 

26.0 

10  35  X0.5 

+4  28  45.0 

26.0 

54  55  24.7 

+4  55  30.6 

26.5 

343  13  46.3 

2  39  X6.2 

26.5 

16  34  X2.0 

4  41  59.7 

26,5 

60  52  3.6 

4  43  44-3 

27.0 

349  2X  25.4 

3  5  401 

27.0 

22  31  50.2 

4  52  6.2 

27.0 

66  49  42.1 

4  28  50.7 

27.5 

355  26  37.0 

3  29  43  9 

27.5 

28  28  28.8 

4  59  0.5 

27.5 

72  48  37.7 

4  10  56.8 

28.0 

X  29  44.3 

3  5X  X5.4 

28.0 

34  24  29.2 

5  2  39.9 

28.0 

78  49  6.1 

3  50  II.O 

28.5 

7  31  7.6 

+4  10  3.5 

28.5 

40  20  10.3 

+5  3  2,9 

28.5 

84  51  21.2 

t3  26  43.7 

29.0 

X3  31  4.9 

4  25  58.8 

29.0 

46  15  48.7 

5  0  9.4 

29.0 

90  55  35  I 

3  0  47.2 

29.5 

X9  29  51 8 

4  38  53.7 

295 

52  XX  39.1 

4  54  0.9 

29.5 

97  X  58.9 

2  32  35.7 

30.0 

25  27  42.1 

4  48  42.0 

30.0 

58  7  54-9 

4  44  40.3 

30.0 

X03  10  42.5 

2  a  25.6 

30.5 

3X  24  47.9 

4  55  19  0 

30.5 

64  4  47-7 

4  32  X2.2 

.30.5 

X09  2x  55.2 

X  30  35  X 

310 

37  2X  20.x 

♦4  58  4X.8 

3XO 

70  2  28.9 

+4  x6  42.9 

310 

X15  35  46.3 

+0  57  24.5 

?»5 

43  17  28.7 

+4  58  49X 

315 

76  T  92 

+3  58  20.3 

3x5 

X2T  52  24.0 

40  23  X5.4 

18 
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MOON'S  LONGITUDE  AND  LATITUDE,  1897. 


FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

1 

Day 

of 

Month. 

JULY. 

Day 

of 
Mcmth. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER, 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

Time  Longitude. 

Latatnde.   > 

l.o 

"5  35  46^3 

+0  57  24^5 

X.O 

164  8  loro 

-3  15  40^9 

I.O 

2X6  26  i6r4 

-5  IX  22r9 

1.5 

X2I  52  24.0 

40  23  15  4 

1.5 

170  55  41. 1 

3  43  45  9 

1.5 

223  36  14.5 

5  8  25.0 

2.0 

128  II  57.9 

-0  II  28.3 

2.0 

177  46  18.3 

4  8  51.9 

2.0 

230  45  43.8 

5  0  35.1 

.^2.5 

134  34  36.9 

0  46  21.8 

2.5 

184  39  50.6 

4  30  32.6 

2.5 

237  54  19  I 

448  8.2 

^^^ 

141  0  30.6 

I  20  59.0 

3.0 

191  36  6.3 

4  48  24.6 

30 

245  I  38.7 

4  31  16.6  . 

3-5 

147  29  49.2 

-I  54  52.9 

3.5 

198  34  52.2 

-5  2  7.6 

3.5 

252  7  25.1 

-4  10  18.7  1 

40 

154  2  42.9 

2  27  35.9 

4.0 

205  35  54.2 

5  II  25.0 

40 

259  IX  24.2 

3  45  :6.8 

45 

160  39  21.9 

2  58  39-9 

4-5 

212  38  58.2 

5  16  4  5 

4-5 

266  13  24.9 

3  17  36.8 

50 

167  19  56.0 

3  27  37.0 

50 

219  43  48.9 

5  15  57-9 

50 

273  13  18.5 

2  46  47-4 

5-5 

174  4  33.6 

3  53  59-8 

5.5 

226  50  9.6 

5  II  2.2 

5.5 

280  10  58.3 

2  13  39^ 

6.0 

180  53  21.6 

-4  17  21.0 

6.0 

233  57  42.4 

-5.  I  19.3 

6.0 

287  6  18.7 

-I  38  44-8 

6.5 

187  46  24.6 

4  37  152 

6.5 

241  6  8.3 

4  46  56.1 

6.5 

293  59  14  4 

I  2  36  8 

7.0 

194  43  43.3 

4  53  18.3 

7.0 

248  15  6.4 

4  28  4.9 

7.0 

300  49  40.1 

-0  25  49.0 

7.5 

201  45  14  5 

5  5  92 

7-5 

255  24  14.5 

4  5  32 

7-5 

307  37  30.5 

+0  II  5.3 

8.0 

208  50  50.0 

5  12  28.8 

8.0 

262  33  9.0 

3  38  13.1 

8.0 

3x4  22  39.5 

0  47  33  6 

8.5 

216  0  15.6 

-5  15  2.8 

8.5 

269  41  24.6 

-3  8  1.5 

8.5 

321  5  0.3 

+1  23  4-8 

9.0 

223  13  10.6 

5  12  412 

9.0 

276  48  34.9 

2  34  59.2 

9.0 

327  44  25.7 

I  57  9«7 

95 

230  29  7.8 

5  5.193 

9.5 

283  54  12.3 

I  59  40.4 

95 

334  20  48.x 

2  29  21.6 

lO.O 

237  47  33-7 

4  52  58.8 

lO.O 

290  57  49.6 

I  22  41.7 

lO.O 

340  54  0.2 

2  59  16.6 

10.5 

245  7  48.2 

4  35  48.0 

10.5 

297  58  59-5 

0  44  40.7 

10.5 

347  23  55.4 

3  26  34.0 

II.O 

252  29  6.1 

-4  14  2.0 

XI.O 

304  57  15.7 

-0  6  15.8 

II.O 

353  50  28.1 

+3  50  56.3 

II.5 

259.  50  38  5 

3  48  2.8 

II.5 

311  52  13.3 

40  31  55.6 

II.5 

0  X3  34  7 

4  12  9-5 

12.0 

267  II  33.6 

3  18  18.8 

12.0 

318  43  30.1 

.  I  9  18.0 

12.0 

6  33  135 

4  30  3.0 

12.5 

274  30  59  5 

2  45  23.8 

12.5 

325  30  46.8 

I  45  18.2 

12.5 

12  49  25.9 

4  44  29.6 

130 

281  48  4.4 

a  9  56.0 

130 

332  13  47-7 

2  19  26.3 

13.0 

X9  2  x6.2 

4  55  25.0 

13.5 

289  a  0.3 

-I  32  36.4 

135 

338  52  21.2 

+2  51  16.6 

13.5 

25  XI  52.0 

+5  2  470 

14.0 

296  12  3.8 

0  54  7.1 

14.0 

345  26  20.1 

3  20  27.1 

14.0 

31  x8  24.9 

5  6  37X) 

145 

303  17  36.9 

-0  15  lO.I 

14-5 

351  55  42  0 

3  46  400 

145 

37  22  9.5 

5  6  574 

15.0 

310  18  9.0 

+0  23  34.0 

15.0 

358  20  29.2 

4  9  41-3 

15,0 

43  23  24.8 

5  3  52.7 

155 

317  13  16.4 

I  I  28.2 

15.5 

4  40  48.9 

4  29  20.9 

15.5 

49  22  32.8 

4  57  28.8 

16.0 

324  2  43.4 

+1  37  58.9 

16.0 

10  56  52.8 

+4  45  32.2 

16.0 

'  55  19  58.8 

+4  47  52.5 

16.5 

330  46  22.1 

2  12  36.6 

16.5 

17  8  56.9 

4  58  xi.i 

16.5 

6x  x6  IX.7 

4  35  "6 

17.0 

337  24  12.0 

2  44  56.5 

17.0 

23  17  21.2 

5  7  16.1 

17.0 

67  II  42.7 

4  X9  34.6 

17.5 

343  56  19.2 

3  14  38.3 

17.5 

29  22  29.6 

5  12  47.8 

175 

73  7  5-5 

4  I  10.5 

18.0 

350  22  56.0 

3  41  25.8 

x8.o 

35  24  48.7 

5  14  48.4 

x8.o 

79  2  56.x 

3  40  9-0 

18.5 

356  44  20.1 

+4  5  6-8 

18.5 

41  24  47.8 

+5  13  21.3 

18.5 

84  59  51.9 

+3  16  40.5 

19.0 

3  0  53-9 

4  25  32.1 

19.0 

47  22  58.8 

5  8  30.8 

X9.0 

90  58  31.3 

2  50  56.3 

195 

9  13  36 

4  42  35-5 

^5 

53  19  55  3 

5  0  22.3 

19.5 

96  59  33  5 

2  23  84 

20.0 

15  21  17.8 

4  56  13  2 

20.0 

59  16  H.8 

4  49  1-8 

20.0 

103  3  37-4 

X  53  30^1 

20.5 

21  26  8.2 

5  6  23.0 

20.5 

65  12  23.9 

4  34  35-7 

20.5 

X09  II  21.2 

I  22  164 

2X.O 

27  28  7.4 

+5  13  4.5 

21.0 

71  9  7.6 

+4  17  "4 

21.0 

115  23  21.2 

+0  49  43.9 

21.5 

33  27  49.2 

5  16  18.5 

21.5 

77  6  58.7 

3  56  57.1 

21.5 

121  40  11.7 

+0  16  1 1.5 

22.0 

39  25  47-9 

5  16  6.6 

22.0 

83  6  32.3 

3  34  1.9 

22.0 

128  2  23.3 

-0  17  59.7  , 

22.5 

45  22  37.6 

5  12  31.2 

22.5 

89  8  22.4 

3  8  36.0 

22.5 

134  30  21.6 

0  52  25.9 

23.0 

51  18  52.0 

5  5  35-7 

23.0 

95  13  1-4 

2  40  51.3 

23.0 

141  4  26.5 

I  26  4a5 

235 

57  15  3-8 

+4  55  24.3 

23.5 

xoi  20  59.6 

+2  II  1.3 

235 

X47  44  51.2 

-2  0  14.5 

24.0 

63  II  44.5 

4  42  1.9 

24.0 

107  32  44.5 

I  39  21.6 

24.0 

154  31  40.6 

2  32  364 

245 

69  9  23.8 

4  25  34.5 

24.5 

113  48  39-8 

I  6  9.8 

245 

x6x  24  50.2 

3  3  13 1 

25.0 

75  8  30.0 

4  6  9.4 

25.0 

120  9  5.7 

+0  31  47.0 

25.0 

168  24  6.0 

3  31  30^0  i 

255 

81  9  28.8 

3  43  55.3 

255 

126  34  17.5 

-0  3  24.4 

255 

175  29  3.7 

3  56  53  I  I 

26.0 

87  12  43.5 

+3  19  2.4 

26.0 

133  4  25.6 

-0  38  58.5 

26.0 

182  39  9.2 

-4  x8  49.6 

26.5 

93  18  35.2 

2  51  42.9 

26.5 

139  39  34.6 

I  14  26.9 

26.5 

189  53  39.3 

4  36  49  4 

27.0 

99  27  22.1 

2  22  II. I 

27.0 

146  19  43.4 

I  49  19.2 

27.0 

197  II  42.7 

4  50  26.9 

27.5 

105  39  19. 1 

I  50  43.4 

27.5 

153  4  44.6 

2  23  3  4 

27.5 

204  32  22.7 

4  59  21.7 

28.0 

III  54  38.8 

I  17  38.7 

28.0 

159  54  24.9 

2  55  6.4 

28.0 

211  54  38.9 

5  3  2ao 

28.5 

118  13  30.6 

+0  43  18.3 

28.5 

166  48  25.3 

-3  24  54  7 

28.5 

219  17  29.9 

-5  2  15.6 1 

29.0 

124  36  I.I 

+0    8  5.6 

29.0 

173  46  21.1 

3  51  55.9 

29.0 

226  39  56.5 

4  56  9.8  1 

295 

131  2  13.9 

-0  27  33.7 

29.5 

180  47  43  7 

4  15  39  7 

295 

234  I  3.5 

4  45  110 

300 

137  32  10.4 

I  3  12.0 

30.0 

187  51  59.8 

4  35  38.4 

30.0 

241  20  1.9 

4  29  34.5 

305 

144  5  48.8 

I  38  20.1 

30.5 

194  58  35. 1 

4  51  28.4 

30.5 

248  36  10.7 

4  9  4i« 

310 

150  43  5-6 

-2  12  28.0 

310 

202  6  53.2 

-5  2  50.6 

31.0 

255  48  57-4 

-3  45  56.8 

31.5 

157  23  55.1 

-2  45  5.1 

3^-5 

209  16  18.5 

-5  9  31 4 

31-5 

262  57  57  9 

-3  18  50.9 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

Day 

of 

Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

I.O 

255  48  574 

-3  45  56^8 

1.0 

307  59  45-5 

+0  38  2^7 

1.0 

343  57  42^1 

+3  41  397 

1.5 

262  57  57.9 

3  18  50.9 

1-5 

314  42  28.0 

I  13  15.1 

15 

350  21   10.7 

4     4     9.6 

2.0 

270      2    57.0 

2  48  54.8 

2.0 

321  20     5.9 

I  46  41.8 

2.0 

356  40     4.8 

4  23  23.5 

2.5 

277     3  46.6 

2  16  41.8 

2.5 

327  53     1-3 

2  18  18.9 

25 

2  54  53.4 

4  39  15.3 

30 

284    0  25.2 

I  42  45.4 

30 

334  21  37  6 

2  47  46.4 

30 

9     6     5.5 

4  51  41.1 

3.5 

290  52  56.5 

-I     7  39.2 

3.5 

340  46  177 

+3  14  46.8 

35 

15  14    8.8 

+5     0  38.4 

40 

297  41  28.1 

-0  31  55.5 

4.0 

347    7  23.9 

3  39     52 

40 

21  19  29.2 

5     6     6.7 

4-5 

304  26  10.2 

+0    3  54  4 

4.5 

353  25  17.0 

4     0  28.9 

4-5 

27  22  30.6 

,5     8     6.7 

50 

3"     7  14-5 

0  39  20.3 

5.0 

359  40  15.8 

4  18  47.6 

50 

33  23  35.1 

5     6  408 , 

5-5 

317  44  52.7 

I  13  54.0 

5.5 

5  52  37  2 

4  33  53  0 

5;5 

39  23     30 

5     I  52.6; 

6.0 

324  19  16.3 

+1  47     9.4 

6,0 

12    2  35.6 

+4  45  391 

6.0 

45  21  12.0 

+4  53  47- 1 

6.5 

330  50  35-9 

2  18  42.2 

6.5 

18  lo  23.7 

4  54     18 

6.5 

51  18  I8.3 

4  42  309! 

7.0 

337  19    0.4 

2  48  10.5 

7.0 

24  16  12.1 

4  58  58.9 

7.0 

57  14  367 

4  28  ii.6| 

7-5 

343  44  370 

3  15  147 

7-5 

30  20  10.3 

5     0  30  3 

7-5 

63  10  20.7 

4  10  58.8 

8.0 

350    7  31 4 

3  39  37  5 

8.0 

36  22  26.7 

4  58  38.1 

8.0 

69     '5  43  2 

3  51  3.2 ; 

8.5 

356  27  47.7 

+4     I     44 

8.5 

42  23    8.9 

+4  53  26.0 

8.5 

75    0  56.3 

+3  28  36.7 1 

9.0 

2  45  28.7 

4  19  23.7 

9.0 

48  22  24.8 

4  44  59-5 

9.0 

80  56  12.3 

3     3  52.8' 

9-5 

9    0  36.4 

4  34  26.1 

9.5 

54  20  22.7 

4  33  25.9 

95 

86  51  43  8 

2  37     6.3 

lO.O 

15  13  12.9 

4  46    50 

lO.O 

60  17  11.9 

4  18  54.1 

lO.O 

92  47  44.3 

2     8  32.9 

10.5 

21  23  20.2 

4  54  16.6 

10.5 

66  13     3.5 

4     I  34.2 

10.5 

98  44  28.3 

X  38  29.5 

II.O 

27  31     1.6 

+4  58  59.7 

II.O 

72    8  10. 1 

+3  41  37-8 

II.O 

104  42  1 1.6 

+1     7  13.8 

II.5 

33  36  21.7 

5     0  15.1 

II.5 

78     2  46.7 

3  19  17-3 

11.5 

110  41  12.0 

0  35    4.5 

12.0 

39  39  27.1 

4  58     5.8 

12.0 

83  57  10.9 

2  54  46  4 

12.0 

116  41  49.0 

-fo    2  20.8 

12.5 

45  40  26.7 

4  52  36.9 

12.5 

89  51  43  2 

2  28  19.4 

12,5 

122  44  24.1 

-0  30  37-3 

J30 

51  39  32.4 

4  43  55.1 

I3-0 

95  46  46.6 

2    0  II. I 

13.0 

128  49  20.8 

I     3  29.1 

13.5 

57  36  59.1 

+4  32    8.5 

13.5 

loi  42  47.2 

+1  30  .37-5 

135 

134  57     4-4 

-I  35  53  6 

14.0 

63  33     48 

4  17  26.2 

14.0 

107  40  14.2 

0  59  54.9 

14.0 

141     8     2.0 

2     7  29.0 

X4-5 

69  28  10.9 

3  59  58.5 

145 

"3  39  39.2 

+0  28  20.1 

14-5 

147  22  42.1 

2  37  53  I 

15.0 

75  22  42.1 

3  39  56.3 

15.0 

119  41  36-5 

-0    3  48.8 

15.0 

153  41  33-8 

3    6  43.2 

15-5 

81  17     6.1 

3  17  31.3 

15-5 

125  46  41.6 

.     0  36  13.4 

155 

160     5    6.7 

3  33  357 

16.0 

87  11  54.2 

+2  52  55  8 

16.0 

X31  55  32.5 

-I     8  33.9 

16.0 

166  33  49.0 

-3  58    6.7 

16.5 

93    7  401 

2  26  22.7 

16.5 

138     8  47.5 

I  40  29.4 

16.5 

173     8     7.5 

4  19  52.1 

17.0 

99     5     ai 

I  58     5-5 

17.0 

144  27     4.6 

2  n  377 

17.0 

179  48  25.9 

4  38  27.6 

17.5' 

105     4  32.4 

I  28  18.7 

17.5 

150  51     0.8 

2  41  35.0 

17.5 

186  35     3.9 

4  53  28.9 

18.0 

III     6  56.8 

0  57  17.6 

18.0 

157  21  1 1. 1 

3    9  56.1 

18.0 

193  28  14.9 

5     4  32.9 

18.5 

117  12  54.4 

-H>  25    18.7 

18.5 

163  58     58 

-3  36  14  2 

18.5 

200  28     5.0 

-5  II  18.2 

19.0 

123  23     5.8 

-0      7   20.0 

19.0 

170  42   lO.O 

4    0     1.2 

19.0 

207  34  31.6 

5  13  25.6 

19.5 

129  38  1 1.2 

0  40   18.7 

195 

177  33  41.5 

4  20  48.1 

19.5 

214  47  21,4 

5  10  40.0 

20.0 

135  58  48.9 

I  13  15  7 

20.0 

184  32  48.4 

4  38     5-8 

20.0 

222     6  lo.i 

5     2  51.2 

205 

142  25  33.8 

I  45  47-2 

20.5 

191  39  27.8 

4  51  26.0 

20.5 

229  30  21.9 

4  49  55-4 

21.0 

148  58  56.7 

-2  17  27.0 

21.0 

198  53  24.1 

-5    0  22.3 

21.0 

236  59    9-4 

-4  31  56.2 

21.5 

155 '39  21.9 

2  47  46.5 

21.5 

206  14    7.5 

5    4  32.1 

21.5 

244  31  34  5 

4     9     58 

22.0 

162  27     5.9 

3  16  15  2 

22.0 

213  40  54  5 

5    3  377 

22.0 

252     6  30.0 

3  41  446 

22.5 

169  22  15.4 

3  42  21.1 

22.5 

221  12  48.1 

4  57  28.6 

22.5 

259  42  42.8 

3  10  22.2 

23.0 

176  24  46.0 

4     5  311 

23.0 

228  48  38.7 

4  46    2.3 

23.0 

267  18  56.2 

2  35  35  3 

;     235 

183  34  20.7 

-4  25  12.5 

235 

236  27     7.6 

-4  29  25.4 

235 

274  53  531 

-I  58    70 

1     24.0 

190  50  29.4 

4  40  54  5 

24.0 

244    6  50.2 

4    7  54.3 

24.0 

282  26  19.8 

I  18  44.8 

24.5 

198  12  28.4 

4  52    9.7 

245 

251  46  19.7 

3  41  54  4 

245 

289  55     8.0 

-0  38  17.7 

1     25.0 

205  39  21.8 

4  58  35  4 

25.0 

259  24  1 1.4 

3  II  59  3 

25.0 

297  19  18.3 

+0    2  25.3 

:    25.5 

213  10     2.8 

4  59  55.4 

255 

266  59    6.2 

2  38  48.8 

255 

304  38     0.9 

0  42  37.6 

1    26.0 

220  43  z6.8 

-4  56    2.1 

26.0 

274  29  54.1 

-2     3     71 

26.0 

311  50  372 

+1  21  36.6 

i    26.5 

228  17  43.7 

4  46  56.0 

26.5 

281  55  367 

I  25  40.2 

26.5 

318  56  40.2 

I  58  44.7 ' 

'    27.0 

235  52     3.6 

4  32  46.7 

27.0 

289  15  28.1 

0  47  14.2 

27.0 

325  55  54- 1 

2  33  30.4  ; 

i    27.5 

243  24  58.5 

4  13  52.7 

27.5 

296  28  55.8 

-0    8  33  I 

27.5 

332  48  13.4 

3     5  27.9 

1    28.0 

250  55  17.2 

3  50  39.7 

28.0 

303  35  400 

+0  29  42  4 

28.0 

339  33  41.8 

3  34  17-2 

285 

258  21  57.3 

-3  23  39  7 

28.5 

310  35  327 

+1     6  557 

28.5 

346  12  30.8 

+3  59  43  4 

29.0 

265  44     7.6 

2  53  28.8 

29.0 

317  28  36.1 

1  42  35.0 

29.0 

352  44  59  0 

4  21  36.5 

295 

273     X     9.4 

2  20  45.8 

295 

324  15     0.6 

2  16  13.7 

29.5 

359  II  29.9 

4  39  50.0 

30.0 

280  12  35.6 

I  46  10.5 

30.0 

330  55     42 

2  47  28.8 

30.0 

5  32  30.9 

4  54  21.0 

305 

287  18  10.9 

I    10  21.8 

305 

337  29    9-3 

3  x6    2.3 

305 

II  48  32.3 

5     5    8.7 

3I-0 

294  17  50.6 

-0  33  57-3 

310 

343  57  42.1 

+3  41  397 

310 

18     0     6.2 

+5  12  14.6 

1     31.5 

301  II  38.5 

+0     2  27.9 

31-5 

350  21  107 

+4     4     9.6 

315 

24     7  45  2 

+5  15  417 
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FOR  GREENWICH  MEAN  NOON. 

Date 

THE  MOON'S  EQUATOR. 

c 

i 

A 

Q' 

Ascending  Node  on 

Earth'8  Eqaator 

to  Ascending 

Ascending  Node 

Mean 

Mean 

ICodonof 

to  the 

on  Earth's 

Longitade 

Solar 

( 

Earth's  Equator. 

Equator. 

otth. 

Dan- 

Node  on  Ecliptic 

Moon. 

•        » 

• 

0         » 

.        ' 

• 

Jan. 

O 

22   23.4 

134  43-9 

3  38.5 

242    17.4 

0.1 

X   19.06 

lO 

22    24.0 

134  X0.8 

2  40.0 

14      3.2 

0.2 

2    38.  X2 

20 

22    24.6 

133  37-7 

2  415 

145  49- 1 

0.3 

3  57-X8 

30 

22    25.2 

133     4-6 

2  42.9 

277  34.9 

0.4 

5  16-23 

Feb. 

9 

•    22    25.8 

132  31-5 

2  44.4 

49  20.7 

0-5 

6  35.29 

19 

22   26.4 

131  58.3 

2  45-9 

181     6.6 

0.6 
0.7 

7  54.35 
9  X3.41 

March     I     { 

22    27.0 

131  25.3 

2  47-3 

312  52.4 

0.8 

XO  32.47 

II 

22    27.6 

130  52.2 

2  48.7 

84  38.2 

0.9 

>i  5Z-53 

21 

22    28.3 

130  19.2 

a  50.1 

216  24.1 

31 

22    28.9 

129  46.1 

2  515 

348    9.9 

1.0 

2.0 

X3  X0.58 

26   2X.X7 

April 

10 

22   29.5 

129  13.0 

2  52.9 

"9  55-7 

3.0 

A    f\ 

39  31-75 

20 

22   30.1 

128  40.0 

2  54-2 

251  41.6 

4.0 

52  42-33 

30 

22   30.8 

128    7.0 

2  55-5 

23  27.4 

5-0 

65  52.9a 

May 

10 

22   31.4 

127  34.0 

2  56.9 

155  13.2 

6.0 

79     3-50 

20 

22   32.1 

127     I.I 

a  58.2 

286  59.1 

7.0 
8.0 

92  X4.09 
X05  24.67 

30 

22   32.7 

126  28.1 

2  59-5 

58  44.9 

9.0 

"8  35.25 

June 

9 
19 

22    33.3 
22    33.9 

125  55-2 
125  22.3 

3    0-7 
3     1-9 

190  30.7 
322  16.6 

10.0 

X3X  45-84 

Hooii. 

29 

22    34.6 

124  49.4 

3    3-2 

94    2.4 

I 

0  3al94 

July 

9 

22  35-3 

124  16.5 

3    4-4 

225  48.2 

2 

3 

I     5.88 
X  38.8a 

19 

22  36.0 

123  43.6 

3    5-7 

357  34-1 

4 

2  XX.76 

29 

22  36.7 

123  10.8 

3    6.8 

129  19.9 

5 

2  44.70 

Aug. 

8 

22  37.4 

122  38.0 

3    7.9 

261     5.8 

6 

3  X7-6S 

18 

22  38.1 

122     5.2 

3    9-1 

32  516 

7 

3  5059 

28 

22  38.8 

121  32.4 

3  10.2 

164  37.4 

8 
9 

•       4  23.53 
4  56.47 

Sept. 

7 

22  39.5 

120  59.6 

3  "-3 

296  23.3 

10 

5  29.41 

17 

22  40.2 

X20   26.9' 

3  12.3 

68    9.1 

II 

6     2.35 

6  3529 

7  8.23 
7  41x7 

27 

22  40.9 

119  54,1 

3  13-4 

199  54-9 

12 

Oct 

7 

22  41.7 

119  21.4 

3  H-4 

331  40-8 

13 

14 

17 

22  42.4 

118  48.6 

3  15-5 

103  26.6 

15 

8  X4.XX 

27 

22  43.1 

118  15.9 

3  16.6 

235  12.4 

16 

Nov. 

6 

22  43.8 

"7  43-3 

3  17-5 

658.3 

8  47.06 

x6 

22  44.6 

117  10.6 

3  18.5 

138  44-1 

17 
18 

9  20.00 

26 

22  45.3 

116  37.9 

3  194 

270  30.0 

9  52.94 

Dec. 

6 

22  46.1 

10     5.3 

3  20.4 

42  15-8 

19 
20 

xo  25.88 
xo  58.82 

16 

22  46.8 

"5  32.7 

3  21.4 

174    1.6 

21 

XX  3X.76 

26 

22  47.6 

115    0.1 

3  22.3 

305  47-5 

22 

X2      4.70 

36 

22  48.3 

"4  27.5 

3  23.1 

77  33-3 

23 

12    3764 

MOON'S  LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft -A.)  or  (Q-. 

l-zSoO). 

Q-* 

AX 

2_ 

a 

B      ' 

0-* 

AA 

a 

B 

• 

» 

•      $ 

• 

• 

* 

•      * 

• 

O 

0.0 

39 

0    0.0 

z8o 

46 

0.6 

56 

X    3.9 

X34 

X 

0.0 

39 

0    1.6 

Z79 

47 

0.6 

57 

X    4.9 

Z33 

2 

0.0 

39 

0    3.Z 

178 

48- 

0.6 

58 

z    6.0 

Z32 

3 

o.z 

39 

0    4.7 

Z77 

% 

0.6 

59 

z    7.0 

Z3X 

4 

O.Z 

39 

0    6.2 

Z76 

0.6 

60 

z    8.0 

Z30 

5 

O.I 

39 

0    7.7 

175 

5X 

0.6 

62 

z    9.0 

Z29 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

Z   ZO.O 

Z28 

7 

0.2 

39 

0  Z0.8 

3173 

53 

0.5 

5l 

z  za9 

Z27 

8 

0.2 

39 

0  12.4 

Z72 

54 

0.5 

66 

z  ZZ.8 

Z26 

9 

0.2 

39 

0  Z3.9 

Z7Z 

55 

0.5 

67 

X   Z2.7 

X25 

xo 

0.2 

39 

0  Z5.4 

Z70 

56 

0.5 

C9 

X  Z3.6 

K24 

IZ 

0.3 

39 

0  Z6.9 

169 

57 

0.5 

7X 

X  14.5 

Z23 

Z2 

0.3 

40 

0  18.5 

z68 

58 

0.5 

73 

X  X5.3 

Z2a 

X3 

0.3 

40 

0  20.0 

Z67 

59 

0.5 

75 

z  z6.z 

Z2Z 

X4 

0.3 

40 

0  21.5 

z66 

60 

0.5 

V 

z  Z6.9 

X20 

15 

0.3 

40 

0  23.0 

Z65 

61 

0.5 

80 

X  Z7.6 

ZZ9 

i6 

0.3 

40 

0  24.5 

Z64 

62 

0.5 

!l 

sz8^ 

zz8 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

X  Z9.Z 

XX7 

z8 

0.3 

4Z 

0  27.4 

Z62 

64 

0.5 

89 

z  Z9.8 

zz6 

19 

0.4 

41 

0  28.9 

z6z 

65 

0.4 

92 

z  20.4 

XX5 

20 

0.4 

41 

0  30.4 

z6o 

66 

0.4 

95 

Z   2Z.Z 

XI4 

az 

0.4 

41 

0  31.8 

X59 

67 

0.4 

99 

z  2Z.7 

XX3 

22 

04 

42 

0  33.2 

158 

68 

0.4 

'°2 

z  22.3 

ZZ2 

23 

0.4 

42 

0  34.7 

X57 

69 

0.4 

Z08 

z  22.9 

zzz 

24 

0.4 

42 

0  36.  z 

156 

70 

<^4 

XX3 

X  23.4 

zzo 

as 

©-♦ 

43 

0  37.5 

155 

7X 

0^ 

ZZ9 

X  23.9 

X09 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

Z25 

X  244 

Z08 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

X32 

X  24.9 

Z07 

28 

0.5 

44 

0  41.7 

Z52 

74 

0.3 

X4X 

X  25.3 

Z06 

29 

0.5 

44 

0  43.1 

X5X 

75 

0.3 

Z50 

X  25.7 

X05 

30 

0.5 

45 

0  44.4 

Z50 

76 

0.3 

z6o 

z  26.  z 

Z04 

3Z 

0.5 

45 

0  45-7 

X49 

77 

0.3 

Z72 

X  26.5 

X03 

32 

0.5 

46 

0  47.0 

Z48 

78 

0.2 

186 

z  26.8 

Z02 

33 

0.5 

46 

0  48.4 

X47 

79 

0.2 

202 

z  27.Z 

ZOZ 

34 

0.5 

47 

0  49.7 

Z46 

80 

0.2 

222 

X  27.4 

zoo 

35 

0.5 

47 

0  51.0 

X45 

8z 

0.2 

247 

X  27.7 

99 

36 

0.5 

48 

0  52.2 

X44 

82 

a2 

278 

X  27.9 

98 

37 

0.5 

48 

0  53.4 

X43 

53 

O.Z 

318 

Z  28.Z 

5 

38 

0.6 

49 

0  54.7 

X42 

84 

az 

370 

z  28.3 

96 

39 

0.6 

50 

0  55.9 

X4X 

85 

O.Z 

440 

z  28.5 

95 

40 

a6 

50 

0  57.Z 

Z40 

86 

az 

555 

z  28.6 

94 

4X 

0.6 

51 

0  58.3 

X39 

!7 

O.Z 

740 

X  28.7 

93 

42 

0.6 

52 

0  59.4 

X38 

88 

0.0 

zzzo 

X  28.7 

92 

43 

0.6 

53 

z    0.6 

X37 

89 

ao 

z  28.8 

9X 

44 

0.6 

54 

z     Z.7 

X36 

90 

0^ 

00 

z  28^ 

90 

45 

0.6 

55 

z    2.8 

X35 

LX 

z 
a 

B 

Q-:i 

tLX 

a 

B 

O-A 

A  X  has  the  sign  of  tan  (  X 

•Q) 

«  has  the  sign  of  cos  ( ^ 

l-X) 

B  has  the  sign  of  sin  ( ^ 

-*) 
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OBLIQUITY,  PRECESSION,  ETC.,  1897. 


FOR  GREENWICH 

MEAN  NOON. 

Date. 

Apparent  Obliquity 

of  the 

Ecliptic 

Equation  of  Equ'noxes. 

(Hansbn.) 

Precesssion 

of 
Equinoxes 

in 

The  Sun*8 

Mean  Loniprnde 
of  Moon's 
Asccndinc 

(Hamsbn.) 

In  Longitude. 

InlLA. 

Longitude. 

Aberration. 

Hor.  Par. 

Node. 

Jan. 

O 

Of* 

23  27  15.71 

+  12.02 

•     +0.735 

0.00 

-    20.80 

9.00 

•         • 

317     9-9 

lO 

1573 

12.52 

0.766 

1.38 

20.79 

9.00 

316  38.1 

20 

15.81 

12.90 

0.789 

2.75 

20.77 

8-99 

316     6.4  1 

30 

15-91 

13.14 

0.804 

413 

20.74 

8.98 

315  34-6  ! 

Feb. 

•  9 

16.03 

13.24 

0.810 

5-5° 

20.71 

8.96 

315     2-8 

19 

23  27  16.14 

+  13.20 

+  0.807 

6.88 

-    20.67 

8.94 

314  31-1 

March     i 

16.21 

13.01 

0.796 

8.26 

20.63 

8.92 

313  59-3 

II 

16.22 

12.75 

0.780 

963 

20.57 

8.90 

313  275 

21 

16.17 

12.44 

0.761 

1 1. 01 

20.51 

8.87 

312  55-7 

31 

16.06 

12.13 

0.742 

12.38 

20.45 

8.85 

312  24.0 

April 

10 

23  27  15.89 

+  11.87 

+  0.726 

13-76 

-20.39 

8.82- 

311  52.2 

20 

15.66 

11.73 

0.717 

15-14 

20.34 

8.80 

3"  20.4  1 

30 

15.40 

11.69 

0.715 

16.51 

20.29 

8.78 

310  48.6  ' 

May 

10 

^5-^5 

11.79 

0.721 

17.89 

20.24 

8.76 

310  16.9 

20 

14.91 

12.04 

0.736 

19.26 

20.19 

8.74 

309  45.1  ' 

30 

23  27  14.70 

+   12.40 

+  0.758 

20.64 

-20.16 

8.72 

309  13-3  ! 

June 

9 

H-52 

12.85 

0.786 

22.02 

20.13 

8.71 

308  41.6 

19 

14.41 

13-35 

0.816 

23-39 

20.11 

8.71 

308    9.8 

29 

14-34 

13.87 

0.848 

24.77 

20.11 

8.70 

307  38.0 

July 

9 

H-35 

14-34 

0.877 

26.14 

20.10 

8.70 

307    6.2 

19 

23  27  14.39 

+  14.72 

+  0.900 

27.52 

-20.12 

8.71 

306  34.5 

29 

14-47 

14.99 

0.917 

28.90 

20.14 

8.72 

306    2.7 

Aug. 

8 

14.56 

15-14 

0.926 

30.27 

20.17 

8.73 

305  30.9 

18 

14.66 

15-15 

0.927 

31-65 

20.20 

8.75 

304  59-1 

28 

1473 

15-03 

0.919 

33-02 

20.24 

8.77 

304  27.4 

Sept. 

7 

23  27  14.78 

+  14-79 

+  0.905 

34.40 

-    20.29 

8-79 

303  55-6 

17 

14-75 

14.50 

0.887 

3578 

20.35 

8.81 

303  23.8 

27 

14.67 

14.17 

0.867 

37-15 

20.41 

8.83 

302  52.1  ' 

Oct 

7 

14.53 

13.86 

0.848 

38.53 

20.47 

8.86 

302  20.3 

17 

1433 

13-61 

0.832 

39.90 

20.53 

8.88 

301  48.5 

27 

23  27  14.07 

+  13.46 

+  0.823 

41.28 

-20.59 

8.91 

301  16.7  ' 

Nov. 

6 

13.80 

13.46 

0.823 

42.66 

20.64 

8.93 

300  45.0 

16 

13-55 

13.62 

0.833 

44-03 

20.69 

8.95 

300   13.2  ; 

26 

13.28 

13.91 

0.851 

45.41 

20.73 

8.97 

299  414  1 

Dec. 

6 

13.08 

14.31 

0.875 

46.78 

20.76 

8.98 

299    9-7  ■ 

16 

23  27  12.94 

+ 14.79 

+  0.905 

48.16 

-20.78 

8.99 

298  37-9  ! 

26 

12.84 

15-33 

0.938 

49-54 

20.79 

9.00 

298     6.1 

36 

23  27  12.82 

+  15.83 

+  0.968 

50.91 

-    20.79 

9.00 

297  34-3 

Mean  Ot 

>liquity.  1897.0,         23°  27'  9" -4^    (Hansen). 

MeanOt 

>Uquity,  1897.0,         23^  27'  9".  15     (Peters). 

Dailr  Motioa 

Precessi< 

>n  for  1897 

5o".263 

X        log  X.7 

0125 

ofU 

Precessk 

)n  in  a  Solar  Day 

o".i37 

7        log  91 

}867 

-3'.177 

>n  in  a  Sidereal  Day 

o".I37 

2           loff  Q.I 

3748 
4685 

Sun's  Me 

;an  Equatorial  Horizontal  Parallax  .     .     • 

V     .  *  J/ 
8^.848 

log  0.9 

PART    II 
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FORMULJl  FOR  STAR-REDUCTIOKS,  1897. 


I 


FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year.  (1896^ 
December  30*.  376  =  1897,  January  o<*.o— o'*.624,  Washington  mean  time), 
Co,  Jqi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,    J,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
//,  /i',  the  annual  proper  motion  in  right  ascension  and  declination. 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
c^,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
V\  the  longitude  of  the  moon's  perigee, 
([ ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS. 


As^T^  0.34251  sin  ^ 
4-0.00410  sin  2  Q 

—  0.02519  sin  2  0 

+  0.00293  sin  (0  +  SjO  59'). 
+  0.00025  sin  (2  0  —  Q) 

—  0.00405  sin  2  ([ 

+  0.00135  sin  (d  —  r') 

B=:  —  9.2240  COS  ^ 

+  0.0895  COS  2  Q 

—  0. 5506  COS  2  0 

—  0.0092  COS  (0  +  281°  xo') 

—  0.0885  COS  2  d 


—  o.oooii  sin  (3  0  —  F) 

—  0.00005  sin  2  (0  —  Q) 
+  o.oooio  sin  2  (0  —  F') 
+  0.00009  sin  (2  r'  —  Q) 
+  0.00005  cos  r' 

+  0.00004  sin  2  r* 

—  0.0027  cos  (3  0  —  P) 
+  0.0067  cos  (2  0  —  Q) 
+  0.0024  cos  (2  P'  —  Q) 
-^  0.0023  sin  P' 

+  0.0008  cos  aP* 


C=  —  20.4451  cos  cj  cos  0 
Z>=  —  20.4451  sin  0 

wff  =  —    0.0451  sin  Q  +  o".ooi4  sin  2  ^  —  o".oo32  sin  2  0 
Bessbl's  Star-Consianis. 
a  s=  3".  07267  +  I*.  33682  sin  Oq  tan  Jo  =  precession  in  right  ascension 
^  =  iV  cos  Oo  tan  Jo 
<  =  -jij-  cos  Oo  sec  Jo 
</=T*5sin  Co  sec  Jo 

a*  =  20 ".0523  cos  Oo  =  precession  in  declination 

^  =  —  sin  do 

€*  =  tan  6)  cos  Jo  —  sin  Oo  sin  Jo 

(f  =  cos  Oo  sin  Jo 

Reduction  to  Apparent  Position. 
a  =  ao  +  r^  +^a  -^Bb  +Cc  +Dd  +^E 
6=d^  +  T/i'  +  Aa'  +  Bb'  +  Cc'  +  Dd' 

INDEPENDENT  STAR-NUMBERS. 
/=  46".o9oo  A-{-E  {va  arc)  =  3».o7267  A'{-^E        (in  time) 
gsm  G  ^=z  B  h  sin  H-=.  C 

g  cos  G  =  2o".o523  A  h  cos  H^=.  D 

Reduction  to  Apparent  Position. 
o  =  flo  -^-f-^-r^i  +  tV^  sin  ((?  +  Oo)  tan  Jo  +  A  ^  sin  (-y+  Oo)  sec  J,    (in  time) 
J  =  Jo  +r/*'  +  ^cos  ((7  +  do)  +  A  cos  {N-\-  fl©)  sin  Jo  +  i  cos  J©  (in  arc) 

Notes. — (x)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessbl's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a\  b\  ^,  ^, 
must  be  changed  to  c,  </,  a,  b,  — tf',  — <f ,  —a',  — ^',  respectively. 


(in  time) 

(in  arc) 


»r=  Ctan  tf 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Lof  A 

Log  B. 

LofC. 

LofX?. 

Solar  Day. 
(Sid.  Hoar.) 

Lot  >!. 

Log  A 

LogC 

LogA 

Jan.       o 

-1^.3803 

-0.7899 

-0.558X 

+1.3024 

Feb.      X5 

+9.5977 

-0.8282 

-1.2006 

+X.0365 

9.3906 

0.7889 

0.5957 

X.3008 

x6 

9.5999 

0.8314 

X.2053 

1.0240 

9.4008 

a7892 

0.6302 

X.2990 

X7 

9.60x5 

0.8339 

x.2098 

X.OIII 

9.4102 

0.7909 

0.6620 

Z.2972 

b       18 

9.6026 

0.8354 

1.2142 

0.9978 

h 

9.4183 

0.7935 

0.6915 

X.2952 

(10.0)  19 

9.6036 

0.8357 

Z.2185 

a984o 

(W)    5 

49.4250 

-0.7966 

-0.7x90 

+X.2930 

20 

+^6049 

-0.8349 

-Z.2226 

40.9696 

9-4300 

0.7996 

0.7447 

X.2907 

2X 

9.6069 

0.8333 

Z.2265 

0.9544 

9-4336 

a8o2o 

a7689 

Z.2882 

82 

9.6097 

0.83x3 

Z.2302 

0.9384 

9.4364 

0.8033 

a79z6 

Z.2856 

23 

9.6x34 

0.8295 

X.2336 

a92X7 

9.4389 

a8o34 

a8x3z 

Z.2828 

a4 

9.6x76 

0.8284 

Z.2368 

0.9042 

lO 

+9.4419 

-0.8024 

-0.8334 

+X.2799 

25 

49^22 

-0.8282 

-X.2399 

+0.8858 

IZ 

9.4457 

0.8005 

a8525 

Z.2768 

26 

9.6266 

a8293 

X.2429 

a8665 

Z2 

9.4507 

0.7983 

0.8708 

X.2735 

27 

9.6306 

0.83x4 

Z.2458 

0.8462 

13 

9.4569 

0.7963 

0.8883 

Z.270X 

28 

9.6338 

0.834X 

X.2485 

0.8249 

M 

9.4640 

0-795X 

0.905X 

X.2665 

ICar.       z 

9.6360 

0.8370 

X.25XX 

a8o24 

15 

49-47x6 

-0.795X 

-0.92ZZ 

+X.2627 

a 

4^6373 

M>.8396 

-X.2536 

40.7785 

i6 

9.4792 

0.7964 

0.9364 

X.2588 

3 

9.6378 

0.84x4 

X.2559 

0.7530 

17 

9.4862 

0.7989 

0.9510 

X.2547 

4 

9.6380 

0.842X 

X.2580 

0.7258 

x8 

9.4922 

0.8021 

0.9650 

X.2504 

b         5 

9.6382 

0.84x6 

X.2599 

0.6966 

b      '^ 

9.497X 

0.8057 

0.9783 

1.2460 

(11.0)    6 

9.6387 

0.8400 

X.26X7 

0.665X 

(8.0)  ao 

+9.5008 

-0.8089 

-0.9909 

+X.2414 

7 

+9.6399 

-0.8378 

-X.2634 

+0*63x3 

2Z 

9.5037 

0.8XX3 

X.003X 

1.2366 

8 

9.6420 

0.8353 

X.2649 

0.5942 

22 

9.506Z 

0.8x27 

X.OX49 

X.23X6 

9 

9.6448 

0.8332 

X.2663 

0.5537 

33 

9.5086 

a8z27 

Z.0264 

X.2264 

xo 

9.6482 

0.8319 

X.2676 

0.5088 

84 

9.5"7 

0.8XX7 

X.0375 

X.22XO 

XX 

9.65x9 

a83i7 

X.2688 

0.4586 

«5 

49.5x55 

-0.8100 

-X.0482 

+I.2154 

X2 

+9.6555 

-0.8325 

-X.2699 

+0.4018 

26 

9.5204 

a8o8x 

X.0585 

X.2096 

X3 

9.6586 

0.8344 

1.2708 

0.3364 

27 

9.5262 

0.8068 

X.0684 

X.2036 

X4 

9.661 1 

0.8367 

X.27X5 

0.2592 

28 

9.5327 

a8o62 

X.0779 

X.X973 

15 

9.6628 

0.8390 

Z.2721 

0.X650 

19 

9.5392 

0.8069 

X.087I 

X.X908 

x6 

9.6638 

a84o8 

1.2725 

0.0446 

30 

49.5454 

-0.8088 

-X.0959 

+X.1841 

X7 

+9.6644 

-0.8417 

-X.2728 

+9.8770 

31 

9.5509 

0.8XX7 

X.X044 

Z.1772 

18 

9.6648 

0.8414 

X.2730 

9.6010 

Feb.       z 

9.5552 

0.8152 

Z.XX26 

X.1700 

X9 

9.6655 

0.8400 

1.2731 

+8.6530 

a 

9.5584 

0.8188 

X.1205 

X.1625 

h      20 

9.6667 

0.8376 

X.2731 

-9-4895 

h       ^ 

9.5605 

a82i8 

X.X281 

1.1547 

(12.0)  2X 

9.6685 

0.8346 

1.2729 

9.8207 

(9.0)   4 

+9.56x9 

-0.8239 

-X.X353 

+1.X467 

22 

+9.67x2 

-0.8317 

-X.2726 

-0.0065 

5 

9.5629 

a8248 

X.X423 

X.X384 

23 

9.6745 

0.8292 

X.272X 

0.X36X 

6 

9.5640 

0.8246 

X.X491 

X.I 298 

24 

9.6782 

0.8277 

X.2715 

a2356 

7 

9.5657 

0.8234 

X.1557 

X.X209 

25 

9.6820 

0.8272 

Z.2708 

0.3x64 

8 

9.5682 

a82X7 

X.X62X 

X.XXX7 

26 

9.6854 

0.8279 

X.2700 

0.3844 

9 

+9.57x7 

-0.8200 

-1. 1684 

+X.I02X 

27 

.^9.6883 

-0.8294 

-X.269X 

-0.4430 

10 

9.5760 

0.8x89 

X.1744 

X.0922 

28 

9.6904 

0.83x2 

Z.2680 

0.4944 

zx 

9.5808 

0.8187 

X.1802 

X.08I9 

29 

9.6917 

a8329 

X.2668 

0.5402 

Z2 

9.5858 

0.8x97 

X.1857 

X.07I2 

30 

9.6923 

0.8339 

X.2654 

0.58x5 

«3 

9.5905 

0.82x9 

X.1909 

X.060X 

3X 

9.6925 

0.8338 

X.2639 

0.6192 

X4 

+9.5946 

-0.8248 

-X.1958 

+X.0486 

Apr.       X 

49.6925 

-0.8326 

-X.2623 

-0.6537 

X5 

+9.5977 

-0.8282 

-1.2006 

+1.0365 

2 

+9.6929 

-0.8302 

-X.2605 

-0.6855 

B«H 

hoTxis. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hon^.) 

Lof^ 

.Lot  A 

LofC 

LoffA 

SolarDay. 
(Sid.  Hour.) 

IjogA. 

Lot  A 

LogC 

UogJf. 

Apr.    X 

-h9.6925 

-0.8326 

*X.2623 

-0.6537 

B4ay  17 

49.7887 

^.7503 

-X.0033 

-1.2365 

2 

9.6929 

0.8302 

1.2605 

0.6855 

x8 

9.7925 

0.7478 

0.9916 

X.241X 

3 

9.6938 

0.8269 

1.2586 

0.7150 

19 

9.7962 

0.7467 

0.9^96 

X.2455 

h    4 

9.6953 

0.8233 

1.2566 

0.7424 

h   20 

9.7995 

0.7470 

0.9672 

X.2497 

(13.0)  5 

9.6976 

a8i98 

X.2545 

0.768X 

(16.0)  2X 

9.8024 

0.7481 

0.9544 

1-2537 

6 

-+9.7005 

-0.8170  . 

-X.2523 

-0.7922 

22 

+9.8047 

-0.7495 

-0.9409 

-Z.2576 

7 

9.7038 

0.8152 

1.2499 

0.8150 

23 

9.8063 

0.7506 

0.9267 

Z.2614 

8 

9.7072 

0.8147 

1.2473 

0.8364 

24 

9.8076 

0.7508 

0.9118 

X.2650 

9 

9.7102 

0.8151 

1.2445 

0.8569 

25 

9.8085 

0.7497 

0.8962 

X.2685 

xo 

9.7127 

0.8163 

X.24I6 

0.876X 

26 

9.8095 

0.7472 

a88oo 

Z.2718 

XI 

■^.7147 

-0.8177 

-X.2386 

-0.8944 

27 

+9.8108 

^.7434 

-0.8632 

-X.2749 

12 

9-7159 

0.8188 

X.2354 

0.91 18 

28 

9.8125 

0.7389 

0.8456 

1.2779 

13 

9.7168 

a8i9o 

X.232X 

0.9284 

29 

9.8148 

0.7342 

0.827a 

X.2808 

»4 

9.7174 

o.8i8x 

1.2286 

0.9443 

30 

9.8176 

0.7300 

0.8078 

X.2835 

15 

9.7182 

0.8159 

X.2250 

0.9595 

31 

9.8208 

0.7268 

0.7874 

1.2860 

i6 

+9.7193 

-0.8127 

-1.22x3 

-0.9741 

JniM   X 

+9.8242 

-a725a 

-0.7658 

-X.2884 

17 

9.72x1 

0.8087 

X.2I74. 

0.988X 

2 

9.8275 

0.7250 

0.7430 

X.2907 

i8 

9.7235 

0.8045 

X.2X33 

X.0015 

3 

9.8305 

0.7261 

0.7188 

X.2929 

h   X9 

9.7266 

0.8006 

X.2090 

X.0144 

h   4 

9.8330 

0.7280 

0.6930 

1.2950 

(14.0)  20 

9.7302 

0.7976 

X.2046 

X.0268 

(1T.0)  5 

9.835X 

0.7299 

0.6655 

1.2969 

21 

+9.7339 

-0.7958 

-X.20OO 

-X.0387 

6 

+9.8367 

-0.73x3 

-0.6360 

-i.a987 

22 

9.7374 

0.7952 

X.X952 

X.0501 

7 

9.8381 

0.7316 

0.6042 

1.3004 

23 

9.7405 

0.7956 

X.X903 

X.0611 

8 

9.8394 

0.7305 

0.5698 

X.3019 

24 

9.7430 

0.7967 

X.X852 

1.07x7 

9 

9.8408 

a7279 

0.5323 

X.3032 

25 

9.7448 

0.7978 

X.X799 

X.0820 

10 

9.8426 

0.7242 

0.49x2 

1.3044 

26 

+9.7460 

-0.7984 

-1.1744 

-X.0920 

zx 

+9.8448 

-0.7199 

-0.4455 

-X.3055 

27 

9.7467 

0.7980 

X.X687 

X.X016 

la 

9.8476 

0.7158 

0.3944 

1-3065 

28 

9.7472 

0.7963 

1. 1628 

X.1108 

X3 

9.8509 

0.7123 

0.3364 

1.3075 

29 

9.7478 

0.7933 

X,X567 

X.1196 

U 

9.8543 

0.7102 

0.2693 

X.3084 

30 

9.7489 

0.7894 

X.X504 

X.X28X 

315 

9.8578 

0.7096 

0.1897 

X.3091 

May   X 

+9.7506 

-0.7848 

-X.X438 

-X.1363 

z6 

+9.86x1 

—0.7106 

-0.0921 

-X.3096 

2 

9.7529 

0.7802 

X.1370 

X.X443 

17 

9.8640 

0.7127 

9.9658 

1.3100 

3 

9.7558 

a7762 

1.X300 

X.X521 

18 

9.8663 

0.7154 

9.7870 

X.3103 

4 

9.7591 

0.7733 

1. 1229 

1.1596 

h   X9 

9.8681 

0.7180 

-9.4768 

X.3X05 

,.    5 

9.7626 

0.77x7 

1.1x56 

1.X669 

(18.0)  20 

9.8695 

0.7197 

4«.o899 

1.3105 

(16.0)  6 

-J9.7658 

-0.7714 

-X.1080 

-I.X739 

21 

+9.8706 

-0.7202 

+9.5109 

-X.3X04 

7 

9.7687 

0.772X 

x.xoox 

X.1806 

22 

9.8715 

a7X92 

9.8037 

Z.3X02 

8 

9.77" 

0.7732 

X.09I9 

X.I87I 

23 

9.8727 

0.7168 

9.9769 

X.3099 

9 

9.7729 

0.7742 

X.0834 

X.1934 

24 

9.8742 

0.7135 

0.X003 

X.3096 

xo 

9.7742 

0.7744 

1.0745 

1. 1995 

25 

9.876X 

0.7097 

0.1962 

X.3092 

XI 

+9.7753 

-0.7735 

-1.0654 

-r.2054 

26 

+98785 

-0.7063 

+0.2746 

-Z.3086 

X2 

9.7764 

0.7713 

1.0559 

X.2111 

27 

9.8813 

0.7039 

0.3409 

1.3078 

13 

9.7778  * 

0.7678 

X.0461 

1.2166 

28 

9.8843 

0.7030 

0.3982 

X.3068 

X4 

9.7797 

0.7634 

1.0360 

1.2219 

29 

9.8873 

0.7037 

0.4488 

X.3057 

15 

9.7821 

0.7586 

1.0255 

1.2269 

30 

9.8901 

0.7058 

0.4940 

X.3045 

x6 

■t^.7852 

-0.7540 

—1. 0146 

-X.2318 

July   X 

+9.8925 

-0.7089 

+0.5348 

-1.303a 

17 

+9.7887 

-0.7503 

-1.0033 

-X.2365 

2 

+9.8944 

-0.7x24 

+0.5720 

-1.3018 

B  m- 

bcTMi. 

^-.^r^r-. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A 

Log  A 

LogC 

LogD. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A 

Log  A 

LogC 

LogA 

July    I 

+9.8925 

-0.7089 

+0.5348 

-1.3032 

Aug.   16 

-^9•9657 

-0.7472 

+1.X838 

-1.0744 

2 

9.8944 

0.7124 

0.5720 

1. 3018 

J7 

9.9662 

0.7458 

1.1889 

X.0640 

3 

9.8959 

0.7154 

0.6062 

1.3003 

18 

9.9670 

0.7436 

X.1939 

X.0532 

h    4 

9.8971 

0.7174 

0.6377 

X.2986 

h   19 

9.9682 

0.7412 

1. 1987 

X.0420 

(19.0)  5 

9.8982 

0.7181 

0.6670 

1.2968 

(a8.o)  20 

9.9697 

0.7393 

1.2033 

X.0304 

6 

+9.8994 

-0.7172 

+0.6943 

-1.2949 

2X 

-^9.97I5 

-0.7385 

+X.2077 

-1.0183 

7 

9.9008 

0.715X 

0.7199 

1.2929 

22 

9.9733 

0.739X 

X.2120 

1.0057 

8 

9.9026 

0.7122 

0.7440 

X.2907 

23 

9.9752 

0.7410 

z.2z6x 

a9926 

'  9 

9.9048 

0.7091 

0.7667 

X.2884 

24 

9.9768 

0.7441 

Z.220X 

0.9789 

lO 

9.9074 

0.7066 

0.7881 

X.2860 

45 

9.9780 

.  0.7478 

1.2239 

0.9647 

xz 

+9.9103 

-0.7053 

+0.8084 

-1.2834 

26 

+9.9789 

-0.7515 

+X.2275 

-0.9499 

za 

9.9133 

0.7055 

0.8277 

X.2807 

27 

9.9795 

0.7544 

1.2309 

0.9345 

13 

9.916X 

0.7074 

0.846X 

X.2779 

28 

9.9798 

0.7563 

X.2342 

0.9x84 

14 

9.9187 

a7io4 

0.8636 

1.2749 

29 

9.980X 

0.7567 

1.2373 

0.9016 

15 

9.9208 

0.7143 

0.8803 

1.2717 

30 

9.9805 

0.7558 

X.24O3 

0.8839 

x6 

+9.9224 

-0.7182 

+0.8963 

-1.2684 

3X 

+9.98H 

-0.7537 

+X.2432 

-0.8652 

17 

9.9235 

0.7214 

0.91 16 

X.2650 

Sept.   X 

9.9821 

0.7510 

X.2460 

0.8455 

x8 

9.9244 

0.7236 

,  0.9263 

Z.2614 

2 

9.9835 

0.7484 

1.2487 

0.8247 

19 

9.9251 

0.7241 

0.9403 

1.2577 

b    3 

9.9852 

0.7464 

X.2512 

0.8029 

20 

h 

(ao.o)  21 

9.9258 

0.7233 

0.9538 

X.2539 

(28.0)  4 

9.9871 

0.7456 

1.2536 

0.7797 

+9.9268 

-0.7214 

+0.9668 

-X.2499 

5 

+9.9890 

-0.7462 

+1.2558 

-0.7550 

22 

9.9282 

0.7188 

0.9793 

1.2457 

6 

9.9908 

0.7481 

1.2578 

0.7288 

23 

9.9300 

0.7164 

0.99x3 

X.2413 

7 

9.9923 

0.7509 

X.2596 

0.7007 

24 

9.9321 

0.7x47 

1.0030 

1.2367 

8 

9.9933 

0.7541 

I.2613 

0.6705 

25 

9.9345 

0.7143 

'  I.OX43 

1.2319 

9 

9.9940 

0.7570 

X.2629 

0.6379 

26 

+9.9369 

-0.7x55 

+1.0251 

—1.2270 

10 

+9-9943 

-0.7591 

+X.2644 

-0.6026 

27 

9.9392 

0.718X 

1.0355 

X.2220 

XX 

9.9944 

0.7599 

X.2659 

0.5639 

28 

9.9412 

0.7218 

Z.0455 

X.2168 

X2 

9.9944 

0.7593 

1.2673 

0.52x3 

29 

9.9428 

0.7260 

1.0551 

1.2115 

X3 

9.9946 

0.7574 

X.2686 

0.4739 

30 

9.9440 

0.7300 

1.0644 

1.2060 

14 

9.9950 

0.7545 

X.2697 

0.4204 

31 

+9.9449 

-0.733X 

+1.0735 

-X.2002 

15 

+9.9958 

-0.75x2 

+1.2706 

-0.3593 

Aug.   X 

9.9456 

0.7349 

Z.0823 

X.1942 

x6 

9.9969 

0.7482 

1.27x3 

0.2879 

2 

9.9463 

0.7353 

X.0908 

X.1879 

17 

99983 

0.7459 

I.2718 

0.2022 

3 

9.9471 

0.7343 

1.0989 

X.1814 

18 

9.9999 

0.7449 

X.2722 

0.0954 

fc    ^ 

9.9483 

0.7324 

1.1068 

1. 1747 

h  '^ 

0.00x4 

0.7453 

1.2725 

9.9528 

(21.0)  5 

49.9498 

-0.7300 

+1.1145 

-1.1678 

(0.0)  20 

+0.0028 

-0.7469 

+X.2728 

-9.7385 

6 

9-9518 

0.7280 

X.1219 

X.1607 

21 

0.0039 

0.7493 

X.273O 

-9.2965 

7 

9.9540 

0.7269 

1.129X 

1.1533 

22 

0.0047 

0.7519 

X.273X 

+9.1767 

8 

9.9564 

0.7271 

X.1361 

X.1457 

23 

0.0052 

0.7540 

X.273O 

9.6990 

9 

9.9587 

0.7289 

X.1428 

1. 1378 

24 

0.0054 

0.7550 

1.2727 

9.9294 

10 

+9.9608 

-0.7319 

+1.1493 

-1. 1296 

25 

+0.0056 

-0.7547 

+X.2723 

+0.079X 

zx 

9.9625 

0.7358 

X.1556 

X.X2I2 

26 

0.0058 

0.7530 

X.27X8 

0.X902 

X2 

9.9637 

o*.7399 

I.i6i6 

X.II25 

27 

0.0062 

0.7500 

X.2712 

0.2784 

X3 

9.9646 

0.7435 

1.1674 

1.1035 

28 

0.0070 

0.746X 

X.2704 

0.35x8 

14 

9.965X 

0.7462 

1. 1730 

1.0942 

29 

o.oo8x 

0.742X 

X.2695 

0.4x44 

15 

+9*9654 

-0.7474 

+X.1785 

-1.0845 

30 

+0.0096. 

-0.7385 

+1.2685 

+0.4690 

x6 

+9.9657 

-0.7472 

+1.1838 

-1.0744 

Oct.    I 

+0.0113 

-0.7359 

+1.2674 

+0.5174 

E  s  H 

hor'.o4. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

IjogB. 

Zx)CC 

LofA 

SolarDay. 
(Sid.  Hour.) 

Log  A. 

Log  A 

LogC 

LegA 

Oct.        I 

40.01x3 

-0-7359 

+1.2674 

+0.5x74 

Nov.     16 

+0.0600 

-0.6553 

+Z.0300 

+X.2247 

2 

0.0130 

0.7347 

X.266X 

0.5608 

X7 

0.0608 

0.6558 

X.OX89 

X.2299 

3 

aoi47 

0.7349 

X.2647 

0.6003 

h      18 

0.06x5 

0.6550 

X.0073 

1.2349 

h        4 

0.0162 

0.7362 

X.263X 

0.6363 

(4.0)  X9 

0.062  X 

0.6525 

0.9952 

1.2398 

(1.0)    5 

0.0173 

0.738  X 

X.26X4 

0.6695 

20 

0.0628 

0.6482 

0.9826 

x.a445 

6 

•H>.oz8i 

-0-7399 

+X.2596 

+0.7002 

2X 

+0.0637 

-0.6426 

40.9694 

+X.2490 

7 

0.0185 

0.7411 

1-2577 

0.7288 

22 

0.0650 

0.6363 

0.9556 

X.2533 

8 

0.0x87 

0.74x1 

X.2556 

0.7555 

a3 

0.0666 

0.6300 

a94i2 

X.2574 

9 

0.0x88 

0.7396 

1.2534 

0.7805 

24 

0.0685 

0.6246 

0.9263 

1.26x4 

zo 

0.0189 

0.7367 

X.25X0 

*o.8o4X 

35 

0.0705 

0.6209 

a9xo8 

1.2652 

XX 

+0.0193 

-0.7325 

+X.2484 

+0.8264 

26 

40.0726 

-0.6X9X 

40.8947 

+X.2688 

X2 

0.0200 

0.7277 

1.2457 

0.8474 

27 

0.0745 

a6i9x 

0.8780 

X.2723 

n 

0.02x0 

0.7230 

X.2429 

0.8674 

28 

ao762 

0.6205 

0.8602 

X.2756 

u 

0.0224 

0.7189 

X.2400 

0.8864 

29 

0.0776 

0.6225 

0.84x3 

X.2787 

15 

0.0239 

0.7x60 

X.2369 

0.9044 

30 

0.0787 

a6242 

0.82x3 

X.28X7 

i6 

+0.0255 

-0.7146 

+X.2336 

+0.92x6 

Dea       X 

+0.0795 

-0.6249 

40.8002 

+X.2845 

X7 

0.0270 

0.7x45 

X-2301 

0.9380 

2 

ao8o2 

0.6240 

0.7780 

Z.287X 

i8 

0.0283 

0.7x56 

X.2264 

0.9537 

3 

ao8o8 

a62X2 

0.7545 

X.2896 

h      19 

0.0293 

0.7170 

X.2226 

0.9688 

h        4 

0.08x5 

0.6x66 

0.7295 

X.2920 

(S.0)  20 

0.0300 

0.7182 

X.2X87 

0.9833 

(5.0)    5 

0.0825 

0.6XXO 

0.7029 

X.2943 

2Z 

+0.0305 

-0.7x85 

+X.2X46 

+0.9972 

6 

40.0837 

-0.6049 

40.6743 

+X.2964 

22 

ao3o8 

0.7x75 

X.2X04 

X.OX05 

7 

0.0852 

0.599a 

0.6436 

X.2983 

23 

0.031  X 

0.7x49 

x.2o6o 

1.0233 

8 

^0.0870 

0.5948 

0.6x03 

Z.3001 

24 

ao3i6 

0.7x08 

X.20I4 

X.0356 

9 

0.0889 

0.5922 

0.5742 

X.30X7 

25 

0.0324 

a7056 

X.X966 

X.0475 

xo 

0.0908 

0.59x8 

0.5346 

1-3032 

26 

+0.0336 

-0.7000 

+I.X9X5 

+X.0589 

XX 

+0.0925 

-0.5933 

40.49x0 

+X.3046 

27 

0.035X 

0.6947 

X.X862 

X.0699 

X2 

0.0940 

0,5959 

a4422 

x-3059 

28 

0.0368 

0.6902 

X.X807 

X.0805 

X3 

0.0952 

0.5989 

0.3872 

X.3070 

29 

0.0387 

0.6873 

X.X750 

1.0907 

X4 

0.0962 

0.60x4 

0.3239 

x-3079 

30 

0.0406 

0.6859 

X.X69X 

X.X006 

X5 

0.0970 

0.6026 

0.2495 

1.3087 

3x 

+0.0423 

-0.6859 

+X.X631 

+X.XX01 

x6 

40.0977 

-0.60x9 

+0.1598 

+X.3093 

Nov.       X 

0.0437 

0.6869 

X.1569 

X.XX93 

X7 

0.0985 

0.5993 

0.0462 

X.3098 

a 

0.0448 

0.6882 

I.X504 

X.X281 

x8 

0.0994 

0.5950 

9.89x5 

X.3X02 

h        3 

0.0456 

0.6889 

I.X436 

X.1366 

h       19 

0.X006 

0.5898 

9.6490 

X.3X05 

(8.0)    4 

0.046X 

0.6885 

X.X366 

X.X449 

(6U))  20 

0.1022 

0.5844 

+9.0806 

Z.3X06 

5 

+0.0464  . 

-0.6866 

+X.X294 

+X.X529 

21 

+0.1040 

-0.5799 

-9.3425 

+X.3X06 

6 

0.0468 

0.6830 

X.X2X9 

X.X607 

22 

0.X059 

0.5769 

9.7435 

X.3X05 

7 

0.0474 

0.6779 

I.XX4X 

X.1682 

23 

axo79 

0.576X 

9.9483 

1.3x02 

8 

0.0482 

0.6720 

X.X060 

X-I754 

84 

0.X099 

0.5774 

0.0865 

X.3098 

9 

0.0494 

0.6658 

Z.0976 

X.X824 

25 

O.XXX7 

0.5805 

O.X9X3 

X.3092 

xo 

+0.0509 

-0.6602 

+1.0889 

+1.X89X 

26 

+O.XX3X 

-0.5846 

-0.2753 

+X.3084 

XX 

0.0526 

0.6559 

X.0800 

X.1956 

27 

0.XX43 

0.5886 

0.3457 

X.3075 

X2 

0.0544 

0.653X 

X.0708 

X.2019 

28 

0.X152 

0.5918 

0.4062 

X.3065 

13 

0.0561 

0.6522 

X.06I2 

X.2079 

29 

0.X159 

0.5934 

0.4591 

X.3054 

314 

0.0577 

0.6526 

X.05X2 

1.2137 

30 

0.XX65 

0.593X 

0.5061 

X.304X 

15 
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0.9239 

X.3068 

2.68 
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0.9273 

1.3052 

3.22 
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0.9396 

1.3032 

3-75 
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0.9531 

X.3016 

4.13 
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0.0633 

X4.8X 
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0.81 18 

IZ 
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0.8429 

17 
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0.2440 

22.70 

1-513 

32523 

21  41.5 

25923 

X7  17.5 

X.0785 

1.2743 

8.02 

0.9043 , 

30 
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Z.0958 

1-2839 

6.95 
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22  10.9 
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X.Z149 

X.2932 

5.66 
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0.7118 

zx 
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z6 
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0.3919 

+29.43 

+X.962 

336  Z7 
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22  25.3 

20448 
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Z.X467 

1.3035 

3.66 
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24 

0.3974 

29.62 

1.975 

33622 
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20354 
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33710 
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2.036 
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1.1555 
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0.4x92 

+30.78 

+2.052 
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22  33.4 
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2.067 

33830 
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0.3804 

3 

0.4247 
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33836 

22  34.4 

19456 
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Z.Z637 

1.3079 

2.27 

0.3562 
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0.4274 

31-40 

2.093 

33837 
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Z2  56.2 
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1.3082 
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0.3304 
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0.430Z 

31.56 
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33838 

22  34-5 
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Z.1682 

1.3085 

2.0Z 

0.3027 

6 

0.4329 

+31.67 

+2.XZZ 

33838 

22  34.5 

Z92  z6 

12  49.1 

+Z.1698 

+1.3088 
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-0.2732 

7 

0.4356 

31-78 

2.x  19 

33841 

22  34-7 

19123 

12  45.5 

'X.X711 

X.3090 

1-75 

0.24x6 

8 

0.4384 

31-87 

2.X25 

33848 

22  35.2 

19030 

X2  42.0 

Z.X720 

1.3092 

Z.62 

0.2371 

9 

0.44ZX 

31.98 

2.132 

33858 

22  35.9 

18937 

12  38.5 

1.1729 

X.3094 

Z.48 

0.1696 

10 

0.4438 

32.10 

2.X4O 

33913 

22  36.9 

18844 

12  34.9 

Z.Z740 

Z.3096 

X.35 

0.X283 

xz 

0.4466 

+32.27 

+2.I5I 

33929 

22  37.9 

18751 

12  31.4 

+1.1755 

+Z.3098 

-Z.2Z 

-0.0826 

Z2 

0.4493 

32.47 

2.X65 

339  47 

22  39.1 

18658 

X2  27.8 

1.1774 

Z.3XO0 

X.08 

0.03x5 

X3 

0.4521 

32.72 

2.x8x 

340    5 

22  40.3 

186    5 

12  24.3 

1.1799 

X.3X02 

0.94 

9.9740 

14 

0.4548 

32.98 

2.X99 

34019 

22  41.3 

18513 

X2  20.8 

Z.X827 

1.3103 

0.81 

9.9066 

15 

0.4575 

33.25 

2.217 

34029 

22  41.9 

X84  20 

12  17.3 

1.1857 

Z.3104 

0.68 

9.8272 

z6 

0.4603 

+33.50 

+2.233 

34035 

22  42.3 

18328 
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+X.X887 

+1.3104 
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17 

0.4630 

33.73 

2.249 

34037 

22  42.5 
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1.1915 

1.3105 

0.40 
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z8 

0.4658 

33.90 

2.260 

34036 

22  42.4 
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X2    6.8 
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1.3105 

0.26 

9.4247 

i     ^     '^ 

0.4685 

34.05 

2.270 

34034 

22  42.3 
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12     3.3 

X.X958 
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-O.X2 
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!  (18.0)  20 

0.4712 

34.16 

2.277 

34033 

22  42.2 

17957 
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+0.01 

+7.7160 

21 

0.4740 

+34-25 

+2.283 

34034 

22  42.3 
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+X.X983 
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+O.Z5 

+9.1482 

22 

0.4767 

34.32 
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34039 

22  42.6 
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1.3105 

0.28 

9.4412 

23 

0-4795 

34.41 

2.294 

34048 
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1.3105 

0.42 
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24 

0.4822 

34-52 

2.301 

341    0 

22  44.0 
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IX  45.8 
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25 
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34.68 
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9.8335 

26 

0.4877 

+34.87 

+2.325 

34127 

22  45.8. 

17442 

XI  38.8 

+X.2039 

+Z.3ZO2 

+0.82 

+9.9118 

27 

0.4904 

35-10 

2.340 

34140 

22  46.7 

17350 

11 35.3 

X.2061 
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0.96 
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28 

0.4932 

35-34 

2.356 

34149 

22  47.3 
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Z.09 

0.0353  , 

29 

0.4959 
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Z.22 
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30 

a4986 

35-82 

a.387 

34156 

22  47.7 

X7X  12 

zz  24.8 

Z.2Z43 

X.3096 

1.36 

O.X312 

July         z 

0.5014 

+36.02 

+2.40X 

34154 

22  47.6 

X70  20 

zz  2Z.3 
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+Z.3094 

+1.49 

+0.Z720 ! 
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+36.  x8 

+2.412 
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+1.2964 

+5-14 

+0.7110 

Aug.    X  ,  0.5862 

40.70 

2.713 

34256 

22  51.7 

142x7 

929.1 

1.2674 

1.2958 

5-24 

0.7197 

2;  0.5890 

40.77 

2.718 

34257 

22  51.8 

141  21 

925.4 

1.2680 

1.2952 

5-35 

0.7282 

3-  0.5917 

40.84 

2.723 

343  I 

22  52.1 

14024 

9  21.6 

1.2687 

1.2946 

5-45 

0.7364 

jj   4  0.5944 

40.96 

2.731 

343  '8 

22  52.5 

13927 

917.8 

1.2696 

1.2940 

5-55 

0.7444 

(ai.o)  5    0.5972 

+41.10 

+2.741 

343  16 

22  53-1 

13830 

914.0 

+1.2708 

+1.2934 

+5-65 

+0.7521 

i             6i  0.5999 

41.29 

2.753 

34325 

22  53.7 

13733 

9  10.2 

1.2725 

1.2928 

5-75 

0.7595 

7  1  0.6027 

41.50 

2.767 

34332 

22  54.2 

13636 

9  6.4 

1.2744 

1.2922 

5.85 

0.7667 

8  0.6054 

41.73 

2.782 

343  37 

22  54-5 

13539 

9  2.6 

1.2766 

1.2915 

5-94 

0.7736 

9  0,6081 

41.95 

2.797 

34338 

22  54-5 

134  41 

858.7 

1.2789 

1.2909 

6.03 

0.7803 

10  0.6x09 

+42.15 

+2.810 

34338 

22  54.5 

13343 

854.9 

+1.2810 

+1.2903 

+6.12 

+0.7868 

II .  0.6136 

42.32 

2.821 

34331 

22  54.1 

13245 

8  51.0 

X.2829 

1.2896 

6.21 

0.7931 

12  i  0.6164 

42.43 

2.829 

34325 

22  53.7 

131  47 

847.1 

1.2844 

1.2890 

6.30 

0.7992 

13  0.6191 

42.52 

2.835 

343  19 

22  53-3 

13048 

843.2 

1.2855 

1.2884 

6.38 

0.8050 

14  0.6218 

42.57 

2.838 

343  M 

22  52.9 

12949 

839.3 

1.2862 

1.2878 

6.46 

0.8106 

15  0.6246 

+42.60 

+2.840 

343  12 

22  52.8 

128  50 

835.3 

+1.2865 

+1.2871 

+6.54 

+0.8161  1 

16  0.6273 

+42.63 

42.842 

343  13 

22  52.9 

12751 

831.4 

+1.2868 

+1.2865 

+6.62 

+0.8214  1 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

/ 

G 

H 

1 

Solar  Day. 
(Sid.  Hour.) 

T 

J 

^g. 

Loffi. 

f 

I-fa. 

In  Arc. 

In  Time. 

In  Axe. 

In  Time. 

In  Arc. 

In  Time. 

y 

H 

a 

•     9 

h    m 

e       t 

h    m 

m 

Aug.       x6 

0.6273 

+42.63 

+2.842 

34313 

22  52.9 

127  51 

831-4 

+1.2868 

+1.2865 

+6.62 

•fo.8214 

17 

0.6301 

42.68 

2.845 

34317 

22  53.1 

126  51 

827.4 

1.2872 

1.2859 

6.70 

0.8265 

18 

0.6328 

42.76 

2.851 

34324 

22  53.6 

12552 

823.5 

1.2877 

1.2853 

6.78 

0.8314 

h       19 

0.6355 

42.87 

2.858 

34332 

22  54.1 

12452 

8x9.5 

1.2886 

1.2847 

6.86 

0.8361 

(2S.0)  20 

0.6383 

43.02 

2.868 

343  39 

22  54.6 

12352 

8  15.4 

1.2898 

1.2841 

6.93 

0.8406 

21 

0.6410 

+43.20 

+2.880 

343  44 

22  54-9 

122  52 

8  11.4 

+1.2914 

+1.2835 

+7.00 

■fo.8450 

22 

0.6438 

43.38 

2.892 

343  47 

22  55.1 

121  52 

8    7.4 

1.2931 

1.2829 

7.07 

0.8493 

23 

0.6465 

43.57 

2.905 

343  47 

22  55.1 

120  52 

8    3.4 

X.2950 

1.2824 

7x4 

0.8535 

24 

0.6492 

43.73 

2.915 

343  44 

22  54.9 

119  51 

759.4 

1.2968 

1.2818 

7.20 

0.8575 

25 

0.6520 

43.85 

2.923 

343  39 

22  54.6 

118  50 

755.3 

1. 2981 

1.2813 

7.26 

0.8613 

26 

0.6547 

+43.94 

+2.929 

343  33 

22  54.2 

1X749 

751-3 

+1.2992 

+1.2807 

+7.32 

+0.8649 

27 

0.6575 

44.00 

2.933 

34328 

22  53-9 

116  48 

7  47-2 

1.3000 

1.2802 

7.38 

0.8683 

28 

0.6602 

44.03 

2.935 

34324 

22  53.6 

XI547 

7  43-x 

1.3005 

1.2797 

7.44 

0.8716 

29 

0.6629 

44.07 

2.938 

34324 

22  53.6 

1x446 

739.1 

X.3008 

1.2792 

7-49 

0.8748 

30 

0.6657 

44.11 

2.941 

34327 

22  53.8 

1x345 

735.0 

1.301X 

1.2787 

7.54 

0.8778 

31 

0.6684 

+44.17 

+2-945 

343  33 

22  54.2 

1x243 

730.9 

+X.3015 

+1.2782 

+7.59 

40.8807 

Sept.       X 

0.6712 

44.27 

2.951 

34341 

22  54.7 

III  41 

726.7 

1.3022 

1.2778 

7.64 

0.8835 

2 

0.6739 

44-41 

2.961 

343  49 

22  55.3 

no  39 

7?2.6 

1.3033 

1.2774 

7.69 

0.8862 

h        3 

0.6766 

44-59 

2.973 

34356 

22  55  8 

10937 

718.5 

1.3047 

1.2770 

7.73 

0.8887 

(43.0)    4 

0.6794 

44.78 

2.985 

344    3 

22  56.2 

10835 

7x4.3 

1.3064 

1.2766 

7-77 

0.8910 

5 

0.6821 

+44.97 

+2.998 

344    5 

22  56.3 

10732 

7  10. 1 

+1.3082 

+1.2762 

+7.81 

+0.8932 

6 

0.6849 

45.16 

3.01 1 

344    5 

22  56.3 

10629 

7    5.9 

'1.3100 

1.2759 

7.85 

0.8953 

7 

0.6876 

45.32 

3021 

344    2 

22  56.2 

105  26 

7    X.7 

1.3116 

1.2756 

7.89 

0.8972 

8 

0.6903 

45.42 

3.028 

34358 

22  55.9 

10423 

657-5 

1.3127 

X.2753 

7.92 

0.8990 

9 

0.6930 

45.50 

3-033 

343  53 

22  55.5 

103  20 

653.3 

1.3x36 

1.2750 

7-95 

0.9006 

10 

0.6958 

+45-53 

+3.035 

343  49 

22  55.3 

102  17 

649.1 

+X.3141 

+1.2747 

+7.98 

+0.902  z 

II 

0.6985 

45-54 

3.036 

34348 

22  55-2 

loi  14 

644.9 

1.3142 

1.2744 

8.01 

0.9035 

12 

0.7012 

45-54 

3-036 

343  49 

22  55.3 

100  10 

640.7 

1.3x42 

1.274a 

8.03 

0.9048 

X3 

0.7039 

45.56 

3.037 

343  53 

22  55-5 

99    7 

636.5 

1-3x42 

1.2740 

8.05 

0.9060 

14 

0.7067 

45.60 

3.040 

344    0 

22  56.0 

98    4 

632.3 

1.3x44 

1.2738 

8.07 

0.9070 

15 

0.7094 

+45.68 

+3.045 

344    9 

22  56.6 

97    0 

628.0 

+1.3x48 

+1.2736 

+8.09 

+0.9079 

16 

0.7122 

45.80 

3.053 

344x7 

22  57.1 

9556 

6  23.7 

1.3156 

1.2735 

8.10 

0.9087 

17 

0.7149 

45-95 

3.063 

34425 

22  57.7 

9452 

619.5 

1.3168 

1.2734 

8.11 

0.9093 

18 

0.7176 

46.12 

3.075 

34430 

22  58.0 

9348 

6  15.2 

1.3182 

X.2733 

8.12 

0.9098 

h       ^9 

0.7204 

46.28 

3.085 

344  33 

22  58.2 

9244 

6  10.9 

I. 3196 

1.2732 

8.12 

0.9102 

(0.0)  20 

0.7231 

+46.42 

+3.095 

34432 

22  58.1 

9140 

6    6.7 

+1.3210 

+1.2732 

4«.X3 

+0.9104 

21 

0.7259 

46-54 

3-103 

34430 

22  58.0 

9036 

6    2.4 

1.3222 

1.2731 

8.13 

0.9105 

22 

0.7286 

46.63 

3.109 

34426 

22  57.7 

8932 

558.1 

X.323X 

1.2731 

8.13 

0.9105 

23 

0.7313 

46.69 

3-"3 

34423 

22  57-5 

8828 

553.9 

1-3237 

1.2732 

8.X3 

0.9104 

24 

0-7341 

46.71 

3-"4 

34421 

22  57.4 

8724 

549.6 

1.3240 

1.2732 

8.13 

0.9102 

25 

0.7368 

+46.73 

+3."5 

34422 

22  57-5 

8620 

545.3 

+1.3242 

+X.2733 

+8.12 

+0.9099 

26 

0.7396 

46.75 

3.117 

34426 

22  57-7 

8516 

541.X 

T.3242 

X.2734 

8.12 

0.9094 

27 

0.7423 

46.79 

3.119 

34432 

22  58.1 

84  12 

536-8 

1.3244 

X.2735 

8.H 

0.9087 

28 

0.7450 

46.88 

3.125 

344  43 

22  58.9 

83    8 

532.5 

1.3248 

1.2736 

8.09 

0.9079 

29 

0.7478 

47-01 

3.134 

344  53 

22  59-5 

82    4 

528.3 

1.3256 

1.2738 

8.07 

0.9070 

30 

0.7505 

+47.16 

+3.144 

345    3 

23    0.2 

81    0 

524.0 

+1.3268 

+1.2740 

+8.05 

+0.9060 

Oct.         I 

0.7533 

+47.35 

+3.157 

345" 

23    0.7 

7956 

5x9.7 

+1.3282 

+1.2742 

+8.03 

40.9049 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

1 
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/ 

G 

H 

Solar  Day. 
(Sid.  Hour.) 

T 

Lof^. 

Log  A. 

i 

Loii. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

• 

7 

w 

• 

e       # 

h    m 

• 

h    m 

n 

Oct         I 

0.7533 

+47-35 

+3.157 

345" 

23    0.7 

7956 

519.7 

+1.3282 

+1.2742 

+8.03 

+0.9049 

2 

0.7560 

47-53 

3.169 

345  17 

23    I.I 

7852 

515.5 

1.3297 

1.2744 

8.0Z 

0.9037 

3 

0.7587 

47-71 

3. 181 

34520 

23    13 

7748 

5  ZZ.2 

1.3313 

1.2747 

7.98 

0.9023 

h        4 

0.7615 

47.88 

3.192 

34520 

23    1.3 

7644 

5    6.9 

1.3328 

1.2750 

7.95 

0.9008  i 

(1.0)    5 

0.7642 

48.00 

3.200 

34519 

23    1.3 

7540 

5    2.7 

1.3339 

1.2753 

7.92 

0.8991 

6 

0.7670 

+48.09 

+3.206 

34517 

23     I.X 

7436 

458.4 

+1.3348 

+1.2756 

+7.89 

+0.8972 

7 

0.7697 

48.13 

3.209 

34515 

23     I.O 

7332 

454.1 

1-3353 

X.2759 

7.85 

0.8951 

8 

0.7724 

48.15 

3.210 

345  15 

23    1.0 

7228 

449.9 

1-3355 

X.2763 

7.81 

0.8929 

9 

0.7752 

48.16 

3.211 

34519 

23    1.3 

7124 

445.6 

1.3354 

X.2767. 

7.77 

0.8906 

lO 

0.7779 

48.18 

3.212 

34524 

23    Z.6 

7020 

441.3 

1-3354 

1.2771 

7.73 

0.8882 

zx 

0.7807 

+48.22 

+3.215 

345  33 

23    2.2 

6916 

4  37-1 

+1-3355 

+  1.2775 

+7.69 

+0.8857 

12 

0-7834 

48.30 

3.220 

345  44 

23    2.9 

6813 

432.9 

1.3358 

1-2779 

7.64 

0.8832 

13 

0.7861 

48.42 

3.228 

345  54 

23    3-6 

67  10 

428.7 

1.3365 

X.2784 

7.59 

0.8805 

H 

0.7889 

48.57 

3.238 

346    5 

23    4.3 

66    7 

424.5 

1.3375 

1.2789 

7.54 

0.8776 

15 

0.7916 

48.74 

3.249 

34613 

23    4.9 

65    4 

420.3 

X.3388 

1-2794 

7.49 

0.8745 

i6 

0.7944 

+48.92 

+3.261 

34618 

23    5.2 

64    I 

4  16. 1 

+1.3402 

+1.2799 

+7.43 

+0.8712 

17 

0.7971 

49.09 

3.272 

34621 

23    5.4 

6258 

4H.9 

1.3416 

1.2804 

7.37 

0.8676 

i8 

1 

0.7998 

49.23 

3.282 

3462a 

23    5.5 

61  55 

4    7-7 

X.3429 

1.2809 

7.31 

0.8639 

'       h       19 

0.8026 

49.35 

3.290 

34621 

23    5*4 

6053 

4    3.5 

X.3439 

i.28{4 

7.25 

0.8601 

i     (2.0)  20 

0.8053 

49-43 

3-«95 

34620 

23    5-3 

5951 

359.4 

1.3447 

X.2820 

7.19 

0.8562 

21 

0.8081 

+49-48 

+3.299 

34620 

23    5.3 

5849 

355.3 

+X-3452 

+1.2825 

+7.12 

+0.8521 

22 

0.8108 

49.52 

3*301 

34623 

23    5.5 

57  47 

351.1 

1.3454 

X.2831 

7.05 

0.8479 

23 

0.8135 

49.57 

3.305 

34628 

23    5-9 

5644 

346.9 

1.3455 

1.2837 

6.98 

0.8435 

24 

0.8162 

49.61 

3*307 

34636 

23    6.4 

5542 

342.8 

1.3458 

1.2843 

6.90 

0.8389 

25 

0.8190 

49.70 

3.313 

34647 

23    71 

54  39 

338.6 

1.3463 

1.2849 

6.82 

0.8340 

26 

0.8217 

+49.83 

+3.322 

34659 

23    7.9 

53  37 

334.5 

+X.3471 

+1.2855 

+6.74 

+0.8289 

27 

0.8244 

50.01 

3-334 

347  10 

23    8.7 

5235 

330.3 

1.3483 

1.2862 

6.66 

0.8237 

28 

0.8271 

50.20 

3.347 

34721 

23    9.4 

5133 

3  26.2 

1.3497 

1.2868 

6.58 

0.8183 

29 

0.8299 

50.42 

3.361 

34729 

23    9.9 

5032 

3  22.2 

1.35x4 

1.2875 

6.50 

0.8127 

30 

0.8326 

50.64 

3P376 

347  34 

23  10.3 

4931 

3  18.1 

1.3531 

1.288X 

6.41 

0.8069 

31 

0.8354 

+50.85 

+3.390 

347  37 

23  10.5 

4830 

314.0 

+1.3547 

+1.2888 

+6.32 

+0.8008 

Nov.        I 

0.8381 

51.01 

3-401 

34738 

23  10.5 

4729 

3    9.9 

1.3561 

1.2894 

6.23 

0.7945 

2 

0.8408 

51.14 

3.409 

34738 

23  10.5 

4628 

3    5.9 

1-3572 

X.2901 

6.14 

0.7880 

h         3 

0.8436 

51-23 

3.415 

34738 

23  10.5 

4528 

3    1.9 

1.3580 

1.2907 

6.05 

0.7812 

(8.0)    4 

0.8463 

51.29 

3.419 

347  39 

23  10.6 

4427 

2  57-8 

1.3585 

1.2914 

5.95 

0.7742 

5 

O.849X 

451-33 

+3.422 

347  43 

23  10.9 

4327 

253-8 

+1-3587 

+1.2921 

+5.85 

+0.7670 

6 

0.8518 

51-38 

3.425 

347  49 

23  1x3 

4227 

249.8 

1.3589 

1.2927 

5-75 

0.7595 

7 

0.8545 

51.44 

3.429 

347  59 

23  11-9 

4127 

245-8 

1.3592 

1.2934 

5.65 

0.7518 

8 

0.8573 

51.54 

3.436 

348    9 

23  12.6 

4028 

241.9 

1.3598 

1.2940 

5.55 

0.7438 

9 

0.8600 

51.68 

3-445 

34821 

23  13.4 

3928 

237.9 

1.3606 

1.2947 

5-44 

0.7354 

10 

0.8628 

+51.86 

+3.457 

34832 

23  14.1 

3829 

233.9 

+1.3619 

+1.2954 

+5.33 

+0.7267 

IX 

0.8655 

52.06 

3-471 

34841 

23  14.7 

3729 

229.9 

1.3633 

1.2960 

5.22 

0.7176  j 

IS 

0.8682 

52.28  1      3.485  1 

34848 

23  15.2 

3630 

2  26.0 

1.3649 

1.2966 

5.  II 

0.7081 

13 

0.8710 

52.48 

3.499 

34851 

23  154 

3531 

2  22.1 

13666 

1.2973 

5.00 

0.6984 

M 

0.8737 

52.68 

3.512 

34854 

23  15-6 

3432 

2  x8.i 

1.3681 

1.2979 

4.89 

0.6884  ! 

15 

0.8765 

+52.83 

+3.522 

34854 

23  15.6 

33  33 

2  14.2 

+1.3694 

+1.2985 

+4.77 

+0.6781 1 

1               16 

0.8792 

+52.95 

+3.530  J  34853 

23  15.5 

3234 

2  10.3 

+1.3704 

+1.2991 

+4-65 

+0.6675 ; 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

Solar  Day. 
[Sid.  Hcur.) 

r 

/ 

G 

ir 

i-OK^, 

Log  A. 

i 

Uml 

'            • 

Ih  Art 

In  Time. 

In  Arc 

In  Time. 

In  Arc. 

fa  Ttme. 

T 

■li 

■ 

a        r 

b     m 

a        1 

h    m 

m 

Nov.       i6 

0.8792 

+52.95 

+3.530 

348  53     23  15.5 

3:^34 

2  10.3 

+1.3704 

+I.2991 

+4.65 

+0.6675 

17 

0.8819 

53.06 

3-537 

34854 

23  15-6 

31  35 

2     6.3 

I.3712 

1.2997 

4.53 

0.6565! 

h       18 

0.8847 

53- 14 

3.543 

34856 

23  15-7 

3036 

2     2.4 

I.3718 

1.3003 

4.41          0.6450 

(4.0)  19 

0.8874 

53-22 

3.548 

349    I 

23  16. 1 

2938 

158.5 

1.3723 

1.3009 

4.29]       0.6329 

20 

0.8902 

53.30 

3-553 

349    8 

23  16.5 

2840 

154.7 

1.3729 

1-3014 

4.17 

0.6202 

21 

0.8929 

+53.41 

+3-561 

34917 

23  17-1 

2742 

I  50.8 

+1.3735 

+1.3019 

+4.05 

+0.6070 

22 

0.8956 

53-57 

3-571 

34928 

23  17-9 

2644 

146.9 

1.3746 

1.3025 

3.93 

0.5933  1 

23 

0.8984 

53-77 

3.585 

34940 

23  18.7 

2547 

I  43.1 

1-3759 

1.3030 

3.80 

0.5790 

24 

0.9011 

54.00 

3.600 

34950 

23  19.5 

2449 

I  39.3 

1.3776 

1.3035 

3.67 

0.5640 

25 

0.9039 

54-25 

3.617 

349  57 

23  19.8 

2352 

I  35.5 

1-3794 

1.3040 

3-54 

0.5484 

26 

0.9066 

+54-52 

+3-635 

350    3 

23  20.2 

2255 

I  31.7 

+1.3814 

+X.3045 

+3-41 

+0.5322 

27 

0.9093 

54.75 

3.650 

350    5 

23  20.3 

21  57 

I  27.8 

1.3832 

1.3050 

3.28 

0.5154 

28 

0.9121 

54.96 

3.664 

350    6 

23  20.4 

21    0 

1  24.0 

1.3849 

1.3054 

3.14 

0.4975 

29 

0.9148 

55-15 

3.677 

350    5 

23  20.3 

20    3 

I  20.2 

1.3863 

1.3058 

3.01 

0.4786 

30 

0.9176 

55-29 

3.686 

350    4 

23  20.3 

19    6 

I  16.4 

1.3875 

1.3062 

2.87 

0.4587 

Dec.        I 

0.9203 

+55-39 

+3-693 

350    4 

23  20.3 

18    9 

I   12.6 

41.3883 

+1.3066 

+2.74 

+0-4377 

2 

0.9230 

55-47 

3.698 

350    6 

23  20.4 

17  12 

I    8.8 

1.3889 

1.3070 

2.61 

0.4155 

3 

0.9258 

55-56 

3-703 

350  II 

23  20.7 

16  15 

I     5.0 

1.3894 

1.3074 

2.47 

0.3920 

h         4 

0.9285 

55.64 

3-709 

350  18 

23  21.2 

15  18 

I     1.2 

1.3900 

1.3078 

2.33 

0.3670 

(6.0)    5 

0.9313 

55-77 

3.718 

35027 

23  21.8 

14  22 

057.5 

1.3908 

1. 3081 

2.19 

0.3402 

6 

0.9340 

+55-93 

+3-729 

35036 

23  22.4 

13  26 

053.7 

+1.3918 

+X.3084 

+2.05 

+0.3116 

7 

0.9367 

56.1^ 

3-741 

35045 

23  23.0 

12  29 

049.9 

1.3931 

1.3087 

1.91 

a  281 1 

8 

0.9395 

56.35 

3-757 

35053 

23  23.6 

"33 

046.2 

1.3947 

1.3090 

1.77 

0.2476 

9 

0.9422 

56.60 

3.773 

35058 

23  23.9 

1036 

042.4 

1.3965 

1.3093 

1.63 

0.21 14 

10 

0.9450 

56.86 

3.791 

351     I 

2324.1 

940 

038.7 

1.3984 

1.3095 

1.48 

0.1719  , 

II 

0.9477 

+57.07 

-*-3.8o5 

351    I 

2324-1 

844 

034.9 

+1.4001 

+1.3097 

+1.34 

+0.1281 , 

12 

0.9504 

57.27 

3-8i8 

351    0 

23  24.0 

■      7  47 

0  31. 1 

1. 4016 

1.3099 

1.20 

0.0793 

13 

0.9531 

57-42^ 

3.828 

35058 

23  23.9 

651 

027.4 

1.4028 

I.3101 

1.05 

0.0247 

M 

0.9559 

57-55' 

3.837 

35056 

23  23.7 

5  55 

023.7 

1.4039 

1. 3102 

0.91 

9.9612 

15 

0.9386 

57.66 

3.844 

35056 

2^  23.7 

4  59 

0  19.9 

1*4047 

1.3103 

0.76 

9.8871 

16 

0.9613 

+57-76 

+3851 

35057 

23  23.8 

4    3 

0  16.2 

+1.4053 

+1.3104 

+0.62 

+9.7971 

17 

C.9540 

57.86 

3.857 

351    I 

23  24.1 

3    7 

0  12.5 

1.4060 

^    1.3105 

0.48 

9.6830  , 

18 

0.9538 

57-98 

3865 

351    8 

23  24.5 

2  II 

0    8.7 

1.4068 

1.3105 

0.33      9.5292  1 

h       19 

0.9695 

58.15 

3.877 

351  15 

23  25.0 

I  15 

0    5.0 

1.4079 

1.3106 

0.19 

9.2869 

(6.0)  20 

0.9723 

58.35 

3.890 

351  24 

23  25.6 

0  19 

0    1.3 

1.4093 

1. 3106 

+0.04 

+8.6893 

21 

0.9750 

+58.60 

+3.907 

351  31 

23  26. 1 

35923 

23  57-5 

+1.4110 

+1.3106 

-0.10 

-8.9809 

22 

0.9777 

58.86 

3.924 

351  37 

23  26.5 

35827 

23  53.8 

1.4128 

I.3105 

0.24 

9.3811 

23 

0.9805 

59.13 

3.942 

35140 

23  26.7 

35731 

2350.1 

1.4147 

1.3105 

0.39 

9.5857 

24 

0.9832 

59.40 

3-960 

351  41 

23  26.7 

35635 

23  46.3 

1.4167 

1.3104 

0.53 

9.7241 

25 

0.9860 

5965 

3.977 

351  39 

23  26.6 

355  39 

23  42-6 

1.4185 

1.3103 

0.68 

9.8286 

26 

0.9887 

+59.84 

+3.989 

351  36 

23  26.4 

35442 

23  38.8 

+1.4200 

+1.3102 

-0.82 

-9.9129 

27 

0.9914 

60.0X 

4.001 

351  33 

23  26.2 

35346 

23  35-1 

1. 4212 

1.3101 

0.96 

9.9832  1 

28 

0.9942 

60.13 

4.009 

351  30 

23  26.0 

35250 

2331-3 

1.4222 

1.3100 

I. II 

0.04351 

29 

0.9:^69 

60.23 

4.015 

351  29 

23  25.9 

351  54 

23  27.6 

1.4229 

1.3008 

1.25 

0.0962  , 

30 

0.9397 

60.31 

4.021 

351  30 

23  26.0 

35058 

23  23.9 

1-4235 

1.3^ 

1.39 

0.1434  1 

31 

1.0024 

+60.40 

+4.027 

351  33 

23  26.2 

350    I 

23  20.1 

+1.4241 

+1.3094 

-1-53 

-0.1857  1 

32 

1.005 1 

+60.51 

+4.034 

_35X_39^ 

23  26.6 

349    5 

23  16.3 

+1.4248 

+1^309^ 

-1.68 

-0.2242 

FIXED  STARS,  1897. 
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MEAN  PLACES  FOR  1897.0.     (January 

0*  0—0*. 624,  Washington.; 

) 

Name  of  Star. 

Magni- 
tude. 

Right  AscensioxL 

Annual 
Variation. 

Declination. 

Annual 
Variation.      1 

h       m       s 

8 

0             »           n 

-         \ 

a  Andromedae 

2.1 

0      3       3.760 

+  3.0928 

+     28     31      18.26 

+19.884 

*     /9  Cassiopeiae  . 

2.4 

0      3    40.830 

3.I781 

+  58  34  52.77 

19.850    \ 

*  22  Andromedae 

4.9 

0      4   58.005 

3.1048 

+  45  29  55-94 

20.034 

4  Draconis  (H.)      .  S.  P. 

51 

0      7    22.957 

2.8767 

+101  48  41.17 

20.021 

Y  Fegsisi  (A /gent ^,). 

2.8 

0      7    55.877 

3-0845 

+  14  36  39.21 

20.022 

*     ff  Andromedae 

4-4 

0    12    56.787 

+  3.1248 

+  36  12  50.81 

+19.980 

*      c  Ceti      .... 

3.6 

0    14    10.597 

3.0526 

-    9  23  42.82 

19.954 

*     6  Ursae  Minoris      .  S.  P. 

6.2 

0    14   21.762 

0.2310 

+  91  43  44.15 

19.940 

*  44  Piscium 

5-8 

0    20      7.322 

3.0734 

+     I  22     9.34 

19.951 

/3  Hydri  .... 

2.8 

0    20   20.121 

32199 

-  77  50    3.82 

20.281 

12  Ceti     .... 

6.0 

0    24   46.916 

+  3-o6ii 

-    4  31  34.92 

+19.934 

K  Draconis              .  S.  P. 

3'.8 

0    29      5.353 

2.5878 

+109  38  38.77 

19.885 

*     It  Andromedae 

4.4 

0  '31   22.677 

3.1924 

+  33     9     8.23 

19.866 

a  Cassiopeiae  («^ar.) 

2.3 

0  34  39.683 

3.3780 

+  55  58  20.53 

19.782 

p  Ceti      .... 

2.2 

0  38  25.191 

3.0139 

-  18  33     7.52 

19.796 

21  Cassiopeiae  . 

5-7 

0  38  50.270 

+  3.8699 

+  74  25  30.30 

+19.744 

*     0  Cassiopeiae  . 

47 

0  38  58.991 

3.3223 

+  47  43  14.00 

19.748 

*     d  Piscium 

4.8 

0  43  20.243 

3.1080 

+    71  28.15 

19.646 

32»Camelop.  (H.)     .S.P. 

5-2 

0  48  22.269 

0.4087 

+  96     I  38.40 

19.595 

*     r  Cassiopeiae  . 

2.3 

0  50  29.353 

3.5844 

+  60    9  31.87 

19.555    ' 

*    fi  Andromedae 

4.0 

0  51     2.042 

+  3.3134 

+  37  56  26.78^ 

+19.609 

*  43  Cephei  (H.) 

4.6 

0  54  39234 

7.3391 

+  85  42  16.48* 

19.485 

e  Piscium 

4-3 

0  57  35805 

3.1098 

+    7  20     8.03 

19.446    1 

P  Andromedae 

2.2 

I     3  57-844 

3.3465 

+  35     4  27.83 

19.155 

*     «  Tucanae 

4-9 

I   12  16.792 

2.0538 

-  69  25  22.98 

19.163 

*    /  Piscium 

5-1 

I   12  29.091 

+  30902 

+     34  19.32 

+19.028 

<?JCeti      .... 

3.6 

I  18  52.469 

2.9972 

-    8  42  53.52 

18.657 

a  Ursae  Minoris  {Polaris) 

2.2 

I  21  18.965 

24.6375 

+  88  45  30.31 

18.802 

38  Cassiopeiae  . 

5-9 

I  23  33614 

4.3888 

+  69  44     3.94 

18.659 

*     *  Octantis               .  S.  P. 

5-4 

I  24  17.278 

8.8603 

-  94  44  31.28 

18.714 

17  Piscium 

3-7 

I  25  58.246 

+  3.2036 

+  14  48  53.39 

+18.651 

!  *     0  Andromedae 

4.2 

I  30  45.066 

3.5071 

+  40  53  25.53 

18.131 

!  *     JT  Piscium 

S'S 

I  31  38.263 

3.1751 

+  II  36  5330 

18.519 

a  Eridani  (^Achernar) 

0.4 

I  33  52.318 

2.2314 

-  57  45  36.36 

18.346 

*     V  Piscium 

4.6 

I  36,    4-235 

3. 1 185 

+    4  57  58.86 

18.315 

0  Piscium 

4-4 

I  39  57-234 

+  3.1631 

+    8  38  20.74 

+18.202    1 

*     C  Ceti     .... 

3.6 

I  46  22.580 

2.9619 

-  10  50  42.23 

17.808  ; 

/9  Arietis 

2.8 

I  48  56.919 

3.3049 

+  20  18  16.13 

17.711  1 

50  Cassiopeiae  . 

4.1 

I  54  37.973 

5.0254 

+  71  55  22.33 

17.619  ' 

*     Y  Andromedae 

2.2 

I  57  34.481 

3.6634 

+  41  50     7.43 

17.423  ! 

a  Arietis 

2.1 

2     I  21.951 

+  3-3725 

+  22  58  31.18 

+i7.'54    ' 

a  Draconis      .         .  S.  P. 

3.7 

2     I  36.098 

1. 624 1 

+115"  7  55-35 

17.290 

♦     ^  Trianguli     . 

3-1 

2     3  24.821 

3.5569 

+  34  30    0.21 

17.184 

.     f^Ceti     .... 

4-5 

2     7  32.409 

+  3.1749 

+     8  21  48.40 

17.012    1 

,  ♦     4  Ursae  Minoris      .  S.  P. 

4.9 

2     9  14.807 

—  0.3110 

+101  58     6.29 

16.904 

♦     r  Trianguli     . 

4-3 

2  II  11.372 

+  3.5532 

+  33  22  15.03 

+16.824 

♦  67  Ceti     .... 

5.6 

2  II  50.696 

2.9897 

-    6  53  49.10 

16.715    1 

♦     d  Hydri .... 

4.2 

2  19  55-007 

1.0569 

-  69     7  40.83 

16.443    i 

t  Cassiopeiae  . 

4.6 

2  20  34.223 

.4.8721 

+  66  56  21. II 

16.402 

1         e^eti     .... 

4-5 

-  2  22  40.928 

+  3.1846 

+     7  59  53.72 

+16.274 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,  1897. 


MEAN  PLACES  ] 

FOR  1897.0.     (January 

o*.o— 0*624,  Washington. 

) 

1                        Name  of  Star. 

i;s^- 

Right  Atcensioa. 

Annual 
Variation. 

Declination. 

Annual 
VariatioB. 

5  Ursse  Mlnoris      •  S  P 

4-5 

b      m       8 
2    27   44,501 

8 
-  O.1813 

e          »         »» 
+103    50    46.23 

m 
+16.012 

*     ;*  Hydri  .         ,         -         j 

•      5-3 

2  33  50567 

-   I.4I56 

-  79  33  30.44 

15.690 

*     S  Ceti     .        ,        *        . 

.      4.1 

2    34    I2.181 

+  3-0734 

-     0     6  57.84 

15.676 

*     e  Persei. 

■      4-a 

2    37      9.772 

4.0736 

+  48  47  33.52 

15.430 

r  Ceti     . 

.       3.6 

2  37  57-751 

3.1040 

+     2  48     5.85 

15.317 

*     <T  Arietis 

■      5-5 

2  45  48.296 

+  3.3056 

+  14  39  26.94 

+14.990 

p  Ursae  Minoris      .  S.  P 

2.2 

2  51     D.238 

-  0.2233 

+105  25  24.99 

14.720 

*  47  Cephei  (H.) 

■      5-7 

2  52  23.011 

+  7-7563 

+  79     0  40.85 

14.639 

*     t  Arietis 

.      4-6 

2  53  19.281 

3.4224 

+  20  55  42.28 

14.585 

a  Ceti      . 

.       2.6 

2  56  53655 

3.I3II 

+     3  41     7.92 

14.285 

*     /5  Persei  {Aigol)  {var,) 

■      a-3 

3     I  27.890 

+  3.8863 

+  40  33  31.04 

+14.090 

48  Cephei  (H.) 

5.5 

3     7  14.647 

7-4337 

+  77  21  21.88 

13.671 

j          C  Arietis 

.      4.8 

3     8  58.795 

3.4407 

+  20  39  45.39 

13.529     1 

a  Persei  * 

■ ;  1-9 

3  16  58.077 

+  4.2612 

+  49  29  39.85 

X3O57 

♦     1  Hydri . 

•      5-7 

3  18  31.537 

-  1.5835 

-  77  45  52.19 

13.039 

*     p  Octantis       .         .S,  P 

5-7 

3  19  32.115 

+13.0830 

-  95  52  42.41 

+12.879 

y^  Ursa?  Minoris      ,  S.  P. 

•      32 

3  20  53.497 

—  0.1280 

+107  47  58.22 

12.812 

*     /  Taiiri  , 

4-3 

3  25  II. 104 

+  3.3059 

+  12  35     1.27 

12.541 

£  Hridani 

•      3-7 

3  28     4.627 

2.8240 

-    9  48  24.34 

12.370 

d  Persei . 

3-1 

3  35  35412 

4.2531 

+  47  27  28.70 

11.772 

*     Y  Camelopardalis  (H.) 

.      4-6 

3  39  28.835 

+  6.2505 

+  71     0  52.63 

+11.489 

15   Taiiri   . 

■      3-« 

3  41  21.613 

3.5582 

+  23  47  11.20 

11.348 

C  Persei, 

30 

3  47  39382 

+  3.7619 

+  31  34  38.82 

10.915     1 

C  Ursae  Minoris      ,  S.  P 

4.6 

3  47  44239 

-  2.2362 

+101  53  19.30 

10.941 

*     r  Hydri  , 

■      3-3 

3  48  49.809 

-  0.9885 

-  74  33  16.34 

10.990 

*     €  Persei. 

.      3.0 

3  50  56.369 

+  4.0121 

+  39  42  43.47 

+10.685 

Y  Eridani 

.      30 

3  53  13-461 

2.7989 

-  13  48     5.93 

XO.42O 

*    A^Tauri  . 

4.6 

3  58  36.320 

3.5411 

+  21  48    0.35 

iao5i 

*     c  Persei . 

•      4-3 

4     I   10.940 

4-3398 

+  47  26  14.18 

9.899  , 

Groombr.  2320    .  S.  P 

5-5 

4    6     2.173 

0.1428 

+11 1  55    6.34 

9.496 

*    0^  Eridani 

4.2 

4    6  50.240 

+  2.9270 

-    76  22.79 

+  9.589 

Y  Tauri  .         .         .         , 

3.8 

4  13  55875 

+  3.4098 

+  15  22  43.66 

8.925  : 

*     li  Ursae  Minoris      .  S.  P 

5.0 

4  20  30.790 

-  1.8078 

+104    0  26.23 

8.180 

ij  Draconis      .         .  S.  P 

2.8 

4  22  35.905 

+  0.8077 

+118  15    9.85 

8.213  1 

€  Tauri  . 

3-6 

4  22  36.074 

+  3.4984 

+  18  57     6.48 

8.223  ; 

♦     d  Mensae 

.      5-6 

4  24  56.440 

-  4.2029 

-  80  27  20.79 

+  8.087  ' 

*    m  Persei . 

6.0 

4  26  10.026 

+  4.2120 

+  42  50  36.70 

7.963 

A  Draconis      .         .  S.  P 

5.0 

4  28  11.242 

-  0.1319 

+11 1     0  33.26 

7.799 

a  Tauri  (Aidebaran) 

I.O 

4  30    0.578 

+  3.438^ 

+  16  18     7.50 

7.482  , 

*     r  Tauri  . 

•      4-5 

4  36     3-729 

35963 

+  22  45  32.86 

7.155 

a  Camelopardalis  . 

•      4-4 

4  43  48.310 

+  5.9301 

+  66  10    2.66 

+  6.543  , 

*     i  Tauri  . 

.      5-2 

4  45  20.887 

3.5061 

+  18  39  51.46 

6.371 

i  Aurigae 

.      2.8 

4  50  17.124 

3.9017 

+  33     0  10.27 

5.985  1 

*     C  Aurigae 

•      3-9 

4  55  16.643 

+  4.1864 

+  40  ss  31.28 

5.582 

£  Ursae  Minoris      .  S.  P 

■      4-5 

4  56  31-378 

-  6.3079 

+  97  47  36.05 

5.485  I 

II  Orionis 

•      4-7 

4  58  40.951 

+  3.4249 

+  15  15  37.64 

+  5.262 

*     p  Eridani 

.      2.9 

5     2  47.156 

2.9488 

-     5  13  10.68 

4.896 

a  Aurigae  {Capella) 

0.1 

5     9     4.767 

4.4259 

+  45  53  34.74 

3.983 

P  Orionis  \Riget)    . 

.      0.3 

5     9  35-248 

2.8816 

-     8  19  14.84 

4.369 

♦     T  Orionis 

.      3-8 

5  12  36.296 

+  2.9130 

-    6  57  21.58 

+  4- 106 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1897.0.     (January 

6*.o— 0^.624,  Washington. 

1 

NameofSttf. 

Macni- 
tade. 

Right  Aseensioo. 

Variatioxi. 

DttcIioEtioiL 

Annual 
Variation. 

h     m       8 

■ 

•        »       » 

m 

fi  Tauri  . 

1.8 

5  19  46.822 

+  3-7899 

+  28   31    12.86 

4-3.321 

Groombridge  966 

.        6.4 

5  25  57.581 

8.0061 

+  74  58  30.90 

2.986 

*    /  Aurigae 

.      5-0 

5  26     1.515 

3.9056 

+  32    6  57.73 

2.981 

d  Ononis  {var,) 

-        2-3 

5  26  44.654 

3.0637 

-      0  22    31.96 

2.895 

a  Leporis 

.    2.7 

5  28  11.232 

2.6450 

-    17   53   46.11 

2.774 

*         Groombridge  944 

.   6.4 

5  28  59.084 

+18.6982 

+  85     8  42.23 

+2.719 

«  Orionis 

.      1.8 

5  30  59.191 

3.0426 

-    I  16    4.16 

2.533 

a  Columbae     . 

2.7 

5  35  55-222 

+  2.1729 

-  34    7  45.18 

2.058 

»  Draconis     .         .S.  P 

.      4.9 

5  37  33329 

-  0.3530 

+in  n  40.15 

X.637 

*     ff  Orionis        .        .     . 

2.3 

5  42  52.255 

■f  2.8450 

-    9  42  22.85 

X.5OO 

^»  Draconis      .        .  S.  P 

.      4.8 

5  43  46.129 

-  1.0776 

+107  48    2.60 

+X.692 

*     y  Aurigae 

4.1 

5  44  21.000 

+  4.X547 

-1-  39    7    5.46 

X.4O5 

*     8  Doradus 

4-4 

5  44  35-490 

0.1054 

-  65  46  26.92 

X.327 

a  Orionis  {var,) 

.      0.9 

5  49  35.714 

3.2472 

+    7  23  15.66 

0.918 

♦    fi  Aurigae 

2.0 

5  51  58.424 

4.4020 

+  44  56  11.98 

0.692 

♦     0  Aurigae 

2.9 

5  52  41.900 

•f  4.0922 

+  37  12  18.64 

+0.550 

y  Orionis 

4-5 

6     I  41.536 

+  3.4275 

+  14  46  50.02 

-O.X78 

a  Ursae  Minoris      .  S.  P, 

4-4 

6    5  31.319 

— 19.48x0 

+  93  23  13.80 

0-534 

22  Camelopardalis  (H.)    . 

4-7 

6    7  29.523 

4.  6.6167 

+   69   21    20.40 

0.773 

♦    ij  Geminorum 

3.5 

6    8  39.659 

3.6228 

+   22    32    H.45 

0.774 

fi  Geminorum 

3.2 

6  16  43.794 

4-  3.63x4 

+   22    33    58.34 

-X.584 

*    ^^  Aurigae 

5-1 

6  16  58.001 

4.626Z 

+  49   20   24.81 

X.494 

a  Argils  {Canopus)  . 

-0.8 

6  21  40.000 

1.3305 

-   52    38    21.81 

Z.884 

*     y  Geminorum 

4.2 

6  22  50.831 

4.  3.5630 

+   20    16   37.64 

2.018 

*    X  Drkconis              .  S.  P. 

5.3 

6  22  54.776 

-  Z.0802 

+107    18   43.11 

X.627 

y  Geminorum 

2.0 

6  31  45.712 

4-  3.4672 

+   16   29    13.31 

-2.8x8 

*     «  Geminorum 

3-2 

6  37  35.700 

3.6931 

+   25    13   58.68 

3.289 

*    ^Aurigae 

5.4 

6  39  18.877 

4.3283 

+  43   40  46.96 

3-275 

t     a  Canis  Majoris  {Sirius) . 
♦     9  Geminorum 

-1.4 

6  40  36.563 

2.6436 

-   16   34   29.82 

4.74X 

3-7 

6  46    0.093 

4.3.9600 

+  34    5    7.48 

4.030 

*    C  Mensae 

5.6 

6  48  37.202 

-  4.9140 

-  80  42  18.59 

-4.X4X 

50  Draconis     .         .S.P. 

5.6 

6  49  41.685 

-  1.9122 

+104  41  15.12 

4.389 

51  Cephei(H.). 

5-3 

6  52  13.922 

+29.7150 

+  87  12  34.13 

4.568 

t  Canis  Majoris 

1-5 

6  54  34-^93 

2.3578 

-  28  49  55.68 

4.743 

*     C  Geminorum  (»flr.) 

4.0 

6  58    0.058 

3.5620 

+  20  43  16.05 

5.039 

a  Canis  Majoris 

1.9 

7    4  12.186 

+  2.4386 

-  26  13  46.75 

-5.535 

*  63  Aurigae 

5-2 

7    4  34315 

4.1355 

+  39  29  18.88 

5-557 

*  25  Camelopardalis  . 

5-3 

7    9  25.224 

+12.92x5 

+  82  36  34.78 

6.0x4 

*    5r*Volantis(z/iir.)     . 

3-9 

7    9  37.124 

-0.4960 

-  70  19  55.88 

5.999 

a  Draconis     .        .  S.  P 

3.1 

7  12  31.939 

+  0.0277 

+112  31  10.77 

6.327 

a  Geminorum 

3-5 

7  13  58.334 

4-  3.5874 

+  22  10  18.51 

-6.376 

T  Draconis              .  S.  P 

4-5 

7  17  32.185 

—  X.X2X4 

+106  50    8.76 

6.764 

Piazzi  vii,  67 

5-7 

7  20  10.055 

+  6.292  X 

+  68  40  33.17 

6.9x0 

♦     /8  Canis  Minoris 

3-1 

7  21  33.971 

4-  3.2594 

+    8  29  48.02 

7.024 

X  Ursae  Minoris      .  S.  P, 

6.5 

7  25  52.970 

-67.01x5 

+  91     I     5.81 

7.348 

a*  Geminorum  {Castor) 

1.9 

7  28     1.797 

4-  3-8374 

+  32    6  52.13 

-7.591 

t     a  Canis  Min.  (Procyon) 

05 

7  33  54.624 

3.143X 

+    5  29  19.69 

9.024 

fi  Geminorum  (J^ollux) 

1.2 

7  39    0-847 

3.6782 

+  28  16  29.40 

8.452 

fp  Geminorum 

5-0 

7  47  11.679 

3.6790 

+  27     I  56.45 

9.065 

*  26  Ljmcis 

.      5.8 

7  47  12.807 

4-  4.3858 

+  47  49  52.69 

-9.062 

*  Apparent  right  %icenaions 
t  Pwiedlo  oocrtotlQiii  givon  in 


of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,  1897. 


MEAN  PLACES  FOR  1897.0.     (January 

1 
o*.o— 0^.624,  Washington.)                 . 

Name  of  Star. 

Magni- 
tude. 

Kight  Afconiai. 

Annual 
Variation. 

DecUnation. 

Annual 
Variadoo. 

*        Groombridge  1374 

5.6 

h      m      • 

7  47  51.945 

t 
+7.2720 

+  74  "  34-" 

-9.127 

t  Draconis              .  S.  P. 

3.9 

7  48  31.188 

-0.1825 

+109  59  39.78 

9. 172 

*  w*  Cancri 

6.0 

7  54  42.008 

+3.6363 

+  25  40  29.19 

9.618 

3  Ursae  Majoris  (H.) 

5-5 

8     2  34.141 

6.0399 

+  68  46  37.23 

xa2z8 

15  Argils  (/>)      . 

31 

8     3     9.451 

2.5545 

-  24    0  26.77 

10,218 

*     C^  Cancri 

4.8 

8     6  18.320 

+3.4456 

+  17  57  27.80 

-10.635 

♦     fi  Cancri 

3-8 

8  10  55.788' 

+3.2580 

+    9  30    9.97 

10.886 

«  Cephei  (pr.)         .  S.  P. 

4.4 

8  12  21.448 

-1.9357 

+102  35  55.52 

za976 

*  30  Monocerotis 

3-9 

8  20  30.822 

+2.9998 

-     3  34  13.37 

iX-533 

*     6  Chs^maeleontis 

4.6 

8  23  43.599 

-1.7227 

-  77     9     7.76 

".745 

17  Cancri 

5-4 

8  26  45.238 

+3.4773 

+  20  47  27.33 

-12.034 

Groombr.  3241     .  S.  P. 

6-5 

8  30  27.102 

-0.2250 

+107    49      2.12 

12.219 

♦     c  Hydrae 

4-5 

8  33  22.607 

+3.1454 

+     3  42  10.46 

12.461 

*     /  Cancri 

4-9 

8  37  19.591 

3-4794 

+    21    50    19.56 

12-753 

t  Hydrae 

3-5 

8  41   19.339 

3.1812 

+    6  47  47.74 

13.031  1 

♦     tf*  Cancri  {mean) 

5-5 

8  47  57.689 

+3.6719 

+    30    58      9.74 

-13-437  ' 

t  Ursae  Majoris 

3-3 

8  52    9.387 

+4.1300 

+   48    26    45.29 

13-937 

i2YearCat.i879.S.P. 

5-3 

8  52  15.718 

-2.5729 

+  99  50     2.46 

13.662  1 

a^  Ursae  Majoris 

50 

9     I  19.958 

+5.3447 

+  67  33     9.67 

14-3x7 

K  Cancri 

5-1 

9     2  10.179 

3.2551 

+  II     4  57.75 

14.316 

*     0  Hydrae 

4.0 

9     9     0.390 

+3.1257 

+     2  44  55.19 

-X5.04X 

*     P  Arg(is  .... 

2.0 

9  12     4.147 

0.6751 

-  69  17  34.49 

14.810 

t  Arg(is  .... 

2.6 

9  14  19.782 

Z.6009 

-  58  50  3362 

15.009 

*     a  Lyncis 

3-3 

9  14  46.826 

3.6672 

+  34  49  40.19 

15.053 

a  Cephei         .         .S.P. 

2.6 

9  16     7.3H 

1.4360 

+117  51     3.29 

15.184 

I  Draconis  (H.) 

4-5 

9  22  24.538 

^^.9402 

+  81  46  53.53 

-15.514 

a  Hydrae 

2.1 

9  22  31.568 

2.9490 

-     8  12  44.04 

15-472 

d  Ursae  Majoris 

4.8 

9  25  22.482 

5.3882 

+  70  16  58.25 

15.598 

0  Ursae  Majoris 

3.2 

9  25  58.069 

4.0370 

+  52     8  47.70 

16.245 

fi  Cephei  (pr.)          .  S.  P. 

3-4 

9  27  19.854 

0.7915 

+109  53  29.61 

15.761 

♦  10  Leonis  Minoris    . 

4-7 

9  27  54.922 

+3.6920 

+  36  51  17.46 

-15.808 

*     0  Leonis 

3-8 

9  35  39.229 

+3.2062 

+  10  21  38.96 

16.243 

*     C  Chamaeleontis 

5-2 

9  36  55.357 

-1.5843 

-  80  28  42.95 

16.276 

e  Leonis 

3.2 

9  40    0.332 

+3.4137 

+  24  14  54.23 

16.448 

II  Cephei                  .S.P. 

4.8 

9  40  24.932 

0.8989 

+109     9  46.16 

16-544 

fi  Leonis 

4.0 

9  46  54.389 

+3.4206 

+  26  29  31.28 

-16.817 

*  19  Leonis  Minoris    . 

5-2 

9  51  22.661 

3.6926 

+  41  32  46.04 

16.984 

79  Draconis               .  S.  P. 

6.6 

9  51  34.727 

0.7256 

+106  47     5.84 

17.017 

*     n  Leonis 

5.0 

9  54  46.247 

3.1737 

+     8  32  18.00 

17.155 

a  Leonis  (Reguius) 

1.3 

10     2  53.230 

3.1998 

+  12  28  13.98 

17.491 

32  Ursae  Majoris 

5.7 

10  10  33.359 

+4.4123 

+  65  37  18.94 

-17.834 

♦     X  Ursae  Majoris 

3-6 

lo  lo  53.148 

3.6367 

+  43  25  41.98 

17.891 

T'*  Leonis 

2.5 

10  14  17.670 

3.3137 

+  20  21  45.10 

18.103 

♦     fL  Hydrae 

4-1 

10  21     6.577 

2.9010 

-  16  18  39.22 

18,324 

♦     P  Leonis  Minoris   . 

4-3 

10  21  55.718 

3.4844 

+  37  14    6.12 

18.331 

*     a  Antliae 

4-5 

10  22  26.253 

+2.7398 

-  30  32  37.38 

-18.230 

9  Draconis  (H.) 

5.0 

10  26  21.027 

5.2420 

+  76  14  36.26 

18.418 

p  Leonis 

4.0 

10  27  23.331 

3.1635 

+    9  50  11.48 

18.446 

226  Cephei  (B.) .         .  S.  P. 

5-7 

10  30  28.068 

1.0748 

+104  18  15.92 

18.533 

*    P  Octantis               .  S.  P. 

4-4 

10  35  31693 

+6.4355 

-  98     4  43.54 

-18.708 

**  Apparent  right  asoensiont  of  8tan  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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^ — ^ , 

MEAN  PLACES  FOR  1897.0.     (January 

o^.o— 0*  624,  Washington.^ 

) 

Nsme  of  Star. 

Manii- 
tude. 

Right  Ascenskm. 

Annual 
Variation. 

DecUnatioa. 

Annual 
Variation. 

♦  4t  Leonis  Minoris 

51 

h      m        8 
10   37   48.974 

s 
+3.2695 

•        #       ft 

+  n  43  39.48 

-18.751 

17  Arg{is  (var.) 

,       1-6 

10   41       3.790 

2.3151 

-  59    8  34.83 

18.878 

I  Leonis 

.      5-3 

10   43    50.652 

3.1579 

+  11     5  24.57 

18.984 

*     ^  Chamaeleontis 

.      4-7 

10   44   49.326 

0.6307 

-  79  59  49.90 

18.984  . 

«  Cephei 

.'s.p 

3.6 

10   46      0.660 

2.1235 

+114  20  29.19 

18.884  ' 

*  46  Leonis  ^inoris 

3-9 

10   47   33.140 

+33676 

+  34  46  13-37 

-19.307 

*        Groom  bridge  1706 

6.3 

•10   51    43.042 

4.9458 

+  78  19  19.13 

19.198 

a  Ursae  Majoris 

2.0 

10   57   22.350 

+3.7414 

+  62  18  25.40 

19.375 

*     iy  Octantis       . 

.      6.1 

II      0      3.348 

-0.2373 

-  84    2  23.40 

19.370 

♦    /^  Leonis 

.      6.2 

II       I    38.878 

+3.0596 

+    2  30  52.60 

19.492 

*    t  Ursae  Majoris 

.      3.2 

II       3   52.416 

+3.3906 

+  45    3  25.05 

-19.513 

9  Leonis 

2,7 

II     8  37-885 

3.1973 

+  21     5  16.58 

19.693 

♦     V  Ursae  Majoris 

3.7 

II  12  55.150 

3.2559 

+  33  39  23.04 

19.580 

i  Crateris 

3.9 

II   14  11.470 

2.9968 

-  14  13  16.87 

19.470 

0  Cephei 

."s.p 

5.1 

II  14  23.786 

2.4471 

+112  27     7.07 

19.674 

r  Leonis 

5-1 

II  22  38.416 

+3.0859 

+    3  25  24.33 

-19.808 

i  Draconis     • 

4.0 

II  25  17.316 

3.6131 

+  69  53  58.25 

19.844 

*     ^  Hy^rae 

3.8 

II  27  56.087 

2.9442 

-  31  17  16.17 

19.890 

0  Leonis 

4.4 

II  31  40.502 

3.0713 

-    0  15  18.63 

19.864 

Y  Cephei 

!s.p 

3-5 

II  35    6.894 

2.4210 

+102  56  33.49 

20.078 

*    X  Ursae  Majoris 

3-9 

II  40  36.800 

+3.1878 

+  48  21     1.51 

-19.964 

/9  Leonis 

2.2 

II  43  48.377 

3.0634 

+  15     8  52.00 

20.122 

Y  Ursae  Majoris 

2.4 

II  48  24.924 

3.1785 

+  54  16     2.26 

20.028 

Groombr.  4163 

!s.p 

6.6 

II  49  49.291 

2.8720 

+106    9  46.47 

20.023 

*     »  Virginis 

•4.6 

II  55  35652 

3.0740 

+    7  II  18.48 

20.087 

0  Virginis 

.      4-3 

II  59  57.742 

+3.0573 

+    9  18  18.03 

—20.014 

♦     t  Corvi  . 

•      3-2 

12     4  49.618 

3.0840 

-  22     2  48.91 

20.048 

4  Draconis  (H.) 

'      5-1 

12     7  22.957 

2.8767 

+  78  II  18.83 

20.021 

Z'  Corvi  . 

2.7 

12  10  30.527 

3.0804 

-  16  58  12.32 

20.015 

*    2  Canum  Venaticorum 

6.0 

12  10  57.972 

3.0203 

+  41    14     I.OO 

20.063 

^  Chamaeleontis 

4-5 

12  12  18.131 

*  +3.4139 

-  78  44  24.38 

-20.000 

*    6  Ursae  Minoris 

6.2 

12  14  21.762 

0.2310 

+  88  16  15.85 

19.940 

17  Virginis 

4.0 

12  14  38.181 

3.0688 

-    0    5  40.20 

20.039 

a\  Crucis 

,      0.9 

12  20  52.108 

3.3003 

-  62  31  41.77 

20.010 

♦     a«  Corvi  . 

31 

12  24  32.211 

3.1034 

-  15  56  30.59 

.    20.081 

*    ^  Canum  Venaticorum 

4.4 

12  28  51.128 

+2.8581 

+  41  55     1.40 

-I9.6H 

p  Corvi   . 

2.8 

12  28  58.544 

3.1429 

-  22  49  37.99 

19.958 

K  Draconis 

3.8 

12  29     5.353 

2.5878 

+  70  21  21.23 

19.885 

*     Y  Virginis  {mean) 

. 

2.9 

12  36  26.481 

3.0386 

-    0  53     5.06 

19.806 

21  Cassiopeiae  . 

.s.p 

5.7 

12  38  50.270 

3.8699 

+105  34  29.70 

19.744 

*  31  Comae  Berenices 

51 

12  46  41.033 

+2.9295 

+  28     6     3.67 

-19.654 

3a*  Camelopardalis  (H.) 

5-2 

12  48  22.269 

0.4087 

+  83  58  21.60 

19.595 

*     Y  Cassiopeiae  . 

.s.p 

2.3 

12  50  29.353 

3.5844 

+119  50  28.13 

19.555 

a  Canpm  Venaticorum 

3.2 

12  51   12.664 

2.8143 

+  38  52  28.36 

19.505 

*  43  Cephei  (H.) 

.s.p 

4.6 

12  54  39.234 

73391 

+  94  17  43.52 

19.485 

*       d   MUSCSB 

. 

3.8 

12  55  12.344 

+4.2148 

-  70  59  34.41 

-19.465 

♦     «  Virginis 

. 

31 

12  57     3.018 

2.9879 

+  II  30  45-73 

19.409 

6  Virginis 

. 

4.6 

13     4  36.959 

3.1017 

-    4  59  21.06 

19.302 

♦  20  Canum  Venaticorum 

4-7 

13  12  55.472 

2.6958 

+  41     6  53.28 

19.026 

a  Virginis  {Spica) 

I.I 

13  19  45946 

+3-1545 

-  10  37  25.61 

-18.888 

'*  Apparent  right  Mce&aioni 

1  of  sura  n 

arked  with  an  asterisk 

are  given  aftei 

r  those  of  standard  staxi 

b 
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FIXED  STARS,  1897. 


MEAN  PLACES  FOR  iSgy.a    (January 

o*.o— o«.624,  Washington.) 

NunaotStw. 

Mmsni- 
tnd& 

Right  Aieanlon. 

Annnal 
Variatioa 

Decli&Ation. 

AxmnAl 
VariBdoo.    . 

a  \its.yLm.{Folaris)S.V. 

a.2 

h     m      t 
13   21    18.965 

8 

+24-6375 

0                 f                 H 

+   91     14    29.69 

-18.802    ! 

38  Cassiopeiae  .         .  S.  P. 

5-9 

13   23   33.614 

4.3888 

■MIO    15    56.06 

18.659 

*     c  Octantis 

5-4 

13   24   17.278 

8.8603 

-  85    15    28.72 

18.714 

C  Virginis 

3.6 

13   29  26.649 

3.0536 

-      0      4      9.49 

18.505    1 

*        B.A.C.  4536 

5.0 

13   30   11.842 

2.6816 

+  37  42  36-07 

18.528    1 

*    m  Virginis 

5-4 

13   36   12.323 

+  3-M4I 

-    8  10  59.52 

—18.271 

1}  Ursse  Majoris 

1.9 

13  43  29.007 

2.3705 

+  49  49  37-94 

18.067 

1)  Bootis 

2.8 

13  49  46.835 

2.8567 

+  18  54  50.50 

18.156 

50  Cassiopeiae  . 

s.p! 

4.1 

13  54  37-973 

5.oi54 

+108     4  37.67 

17.619 

*     0  Apodis  (var.) 

50 

13  55  17-643 

5.6968 

-  76  17  56-53 

17.562 

P  Centauri 

0.7 

13  56  32.920 

+  4,1840 

-  59  52  34-36 

-17.568 

»    «  Hydra 

3.6 

14    0  30.222 

3.4026 

-  26  II     6.85 

17.345 

a  Draconis     . 

3-7 

14    I  36.098 

X.624X 

+  64  52    4.65 

17.290 

*    d  Bootis 

4.8 

14    5  42.144 

2.7386 

+  25  34  46-15 

17.184 

*     «  Virginis 

4.2 

14    7  24.047 

4-3.1948 

-    9  47  39-72 

Z6.906 

*    4  Ursae  Minoris 

4.9 

14    9  14.807 

-  0.3110 

■1-  78    I  53.71 

-16.904 

*     *  Octantis 

5.0 

14  10  24.473 

+  9.0537 

-  83  II  44.54 

16.903 

a  Bootis  (Arcturut 

0.2 

14  10  57.799 

2-7352 

+  19  43    6.97 

Z8.868 

*     X  Bootis 

4-3 

14  12  28.086 

2.2823 

+  46  33  4025 

16.646 

*     -I  Virginis 

4-7 

14  13  32.136 

3-2390 

-  12  53  49.44 

1O.727 

(  Cassiopeiae . 

S.P. 

4.6 

14  20  34.223 

4-  4-8721 

+113     3  38.89 

—16.402 

e  Bootis 

4.1 

14  21  41.494 

2.0441 

-^  52  19  36.22 

16.749 

p  Bootis 

3.6 

14  27  23.538 

+  2.5876 

+  30  49  24.31 

15.944 

5  Ursae  Minoris 

4-5 

14  27  44-501 

-  0.1813 

+  76    9  1 3-77 

X6.0I2 

a  Centauri  (mean) 

-0.1 

14  32  36.132 

4-  4.0400 

-  60  24  36.72 

15.031 

*    A.  Hydri .        .        . 

.S.P. 

5-3 

14  33  50-567 

-  1.4156 

-100  26  29.56 

-15.690 

*  33  Bootis 

5-3 

14  35    0.247 

+  2.2342 

+  44  50  55-51 

15.695 

♦     a  Apodis 

4.1 

14  35    4-158 

7.2263 

-  78  36  26.89 

15.636 

*  Bootis 

2.6 

14  40  29.392 

2.6214 

+  27  30  30.12 

15.323 

€f  Librae  . 

2.9 

14  45  IO-734 

+  3.3107 

-  15  36  4963 

15.144 

P  Ursae  Minoris 

2.2 

14  51     0.238 

—  0.2233 

+  74  34  35-01 

-14.720 

*  47  Cephei  (H.) 

S-P! 

5-7 

14  52  23.011 

+  7-7563 

+100  59  19.15 

14-639 

*     ;•  Scorpii 

3-4 

14  58    2.412 

3.5009 

-  24  52  37.66 

14.352 

fi  Bootis 

3.7 

14  58     3998 

2.2601 

+  40  47  48-14 

14-343 

48  Cephei  (H.) 

s.p! 

5-5 

15     7  14.647 

7-4337 

+102  38  38.12 

13.671 

*     *  Bootis 

3-5 

15  II  21.073 

4-  2.4210 

+  33  41  57-20 

-13.564 

/}  Librae  . 

2.9 

15  II  27.810 

3.2226 

-    9    0  10.48 

13.484 

*    p  Octantis      . 

5-7 

15  19  32.115 

13.0830 

-  84    7  17-59 

12.879 

/«*  Bootis 

4-5 

15  20  35.982 

4-  2.2664 

+  37  44  18.36 

X2.761 

J*  Ursae  Minoris 

3-2 

15  20  53.497 

—  0.1280 

+  72  12     1.78 

,    X2.812 

*    fi  Coronae  Borealis 

39 

15  23  34-983 

+  2.4752 

+  29  27  38.04 

-12-574 

a  Coronae  Borealis 

2-3 

15  30  19.631 

2.5395 

-f  27    3  40.58 

X2.284 

a  Serpentis 

2.7 

15  39  11.650 

2.9522 

+    6  44  58.46 

11.525 

*    r  Camelop.  (H.) 

S.P. 

4.6 

15  39  28.835 

6.2505 

+108  59    7.37 

11.489 

«  Serpentis 

3-7 

15  45  40.880 

4-  2.9876 

+    4  47  16.24 

X  1.023  ! 

C  Ursae  Minoris 

4.6 

15  47  44.239 

-  2.2362 

+  78    6  40.70 

-10.941 

c  Coronae  Borealis 

4.1 

15  53  19-459 

+  2.4835 

+  27  10  34.04 

X0.589 

i  Scorpii 

2.6 

15  54  14538 

3.5399 

-  22  19  42.62 

10.496 

/J*  Scorpii 

2.9 

15  59  26.841 

3.4819 

-  19  31  24.77 

10.107 

•    «» Apodis 

4.9 

16     4  57-250 

4.  8.8000 

-  78  26    8.46 

-9.649 

*  Apparent  right  atcenaions  of  stars  marked  with  an  asterisk  are  giTea  after  those  of  standard  staiii 
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MEAN  PLACES  FOR  1897.0.     (January 

0^.0—0^.624,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

• 

b     m        8 

s 

e        »         » 

ff 

*    f  Herculis 

4.2 

16      5    31.204 

+  I.8817 

+  45  12  17.75 

-9.563 

Groombridge  2330 

5-5 

16    6    2.173 

0.1428 

+  68     4  53.66 

9.496 

d  Ophiuchi 

2.8 

16    8  56.842 

3.1403 

-    3  25  44.62 

9.484 

*     c  Coronas  Borealis  {mean 

)    5.3 

16    10  49.206 

2.2449 

+  34     7  "42 

9.236 

T  Herculis 

3.9 

16    16   38.697 

I.8014 

+  46  33  30.43 

8.717 

*     Y  Apodis 

40 

16  17  39-754 

+  9.0884 

-  78  39  56.08 

-^.660 

♦     11  Ursae  Minoris 

5.0 

16  20  30.790 

-  Z.8078 

+  75  59  33-77 

8.X80 

ly  Draconis      . 

2.8 

16  22  35.905 

+  0.8077 

+  6i  44  50,15 

8.213 

a  Scorpii  (Antares) 

1.2 

16  23     5.462 

3.6713 

—  26  12  12.20 

8.266 

fi  Herculis 

2.8 

x6  25  47.519 

+  2.5778 

+  21  42  50.69 

8.031 

A  Draconis     . 

5.0 

16  28  11.242 

-  ai3i9 

+  68  59  26.74 

-7-799 

C  Ophiuchi     . 

2.8 

16  31  29.198 

+  3-2997 

-  lo  21  30.35 

7-532 

a  Trianguli  Australis      . 

2.2 

16  37  45-527 

6.3104 

-  68  50  17.52 

7.092 

ly  Herculis 

3-7 

16  39  21.842 

a.0541 

+  39    7    5ao 

7.000 

a  Camelopardalis  .  S.  P. 

4.4 

i6  43  48.310 

5.9301 

+113  49  57.34 

6.543 

K  Ophiuchi 

3-4 

i6  52  47.568 

+  2.8378 

+    9  32    6.83 

-5.803 

t  Ursae  Minoris 

4-5 

16  56  31.378 

-  6.3079 

+  82  12  23.95 

5.485 

d  Herculis 

5.3 

i6  57  48.164 

+  2.2115 

+  33  43    2.78 

5-374 

*     17  Ophiuchi 

2.5 

17    4  28.192 

3.4361 

-  15  35  5062 

4-733 

a*  Herculis  (var.)    . 

3.2 

17    9  57.040 

2.7338 

+  14  30  27.83 

4-317 

*    «  Herculis 

3.4 

17  II  27.598 

+  2.0894 

+  36  55  30.76 

-4.207 

*     0  Ophiuchi     . 

3-3 

17  15  40.980 

3.6799 

-  24  53  4848 

3.906 

^  Ophiuchi  {var.)  . 

4.4 

17  20    4.756 

3.6596 

-  24    4  49.66 

3-607 

♦     a  Arae     . 

3.8 

17  21  48.112 

5.4036 

-  60  35  52.87 

3.467 

Groombridge  966  S.  P. 

6.4 

17  25  57.581 

8.0061 

+105     I  29.10 

2.986 

fi  Draconis 

3.0 

17  28    6.346 

+  1.3538 

•t-  52  22  38.89 

—2.782 

*        Groombridge  944  S.  P. 

6.4 

17  28  59.084 

18.6982 

+  94  51  1777 

2-719 

a  Ophiuchi'    . 

a.2 

17  30    9.180 

2.7831 

+  12  38    5.96 

2.841 

♦      e  Herculis 

4.0 

17  36  33  577 

+  1.6969 

+  46    3  39.79 

2.048 

»  Draconis      . 

4-9 

17  37  33.329 

-  0.3530 

+  68  48  19.85 

X.637 

/»  Herculis 

3-5 

17  42  25.664 

+  a.  3467 

+  27  46  50.84 

—2.296 

^^  Draconis     . 

4.8 

17  43  46.129 

-  1.0776 

+  72  11  57.40 

1.692 

♦     0  Herculis 

3-9 

17  52  43.196 

+  2.0553 

+  37  15  5105 

0.618 

/  Draconis 

2-5 

17  54  12.855 

1.3918 

+  51  30    3.16 

0.536 

^•Sagittarii     . 

2.9 

17  59  11.448 

3.8517 

-  30  25  31.26 

-0.289 

♦     0  Herculis 

3-9 

18     3  31.482 

+  a.3395 

+  28  44  53,^ 

+0.31X 

*  Ursae  Minoris 

4.4 

18     5  31-319 

-19.4810 

+  86  36  46.20 

0.534 

22  Camelop.  (H.)     .  S.  P. 

4-7 

18    7  29.523 

+  6.6167 

+IIO  38  39.60 

0.773 

m"  Sagittarii     . 

4.1 

18     7  36.204 

3.5867 

-  21     5    8.50 

0.652 

19  Serpentis     . 

3-5 

18  15  58.792 

3.1025 

-    2  55  30.70 

0.722 

*     ;i  Sagittarii     . 

3.9 

18  21  36.836 

+  3-7025 

-  25  28  43.71 

+1.665 

*    X  I^raconis     . 

3.8 

18  22  54.776 

-  Z.0802 

+  72  41  16.89 

1.627 

I  Aquilae 

4.0 

18  29  36.124 

+  3.2645 

-    8  18  58.19 

2.253 

♦     C  Pavonis 

4.2 

18  30  59.873 

7.0262 

-  71  30  5569 

2.563 

a  Lyrae  ( Fega) 

0.2 

18  33  27.085 

2.0314 

+  38  41  15.61 

3.189 

fi  Lyrae  (var.) 

3.6 

18  46  16.637 

+  2.2143 

+  33  14  34-54 

+4-004 

c  Sagittarii     . 

2.3 

18  48  52.719 

+  3.7212 

-  26  25  28.63 

4.Z68 

50  Draconis      . 

5-6 

18  49  41.685 

-  1.9122 

■I-  75  18  44.88 

4.389 

51  Cephei(H.)          .S.  P. 

5-3 

18  52  13.922 

+29.7150 

-h  92  47  25.87 

4-568 

tf  Octantis 

5-6 

18  54  37.027 

+103.6610 

-  89  15  31.78 

+4-716 

'Apparent  right  fttcentions  of  aun  marked  with  an  asteriak  are  given  after  thoee  of  atandard  afeasb 
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FIXED  STABS.  1897. 


MEAN  PLACES  FOR  1897.0.     (January 

o*.o— 0*  624,  Washington.' 

1         ! 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation.    , 

*     r  L5rrae   .... 

3-3 

h      m       8 

18  55     5-457 

8 
+  2.2444 

•           »           m 

+  32  32  5387 

"         1 
+  4-785 

C  Aquilae 

31 

19    0  40.563 

2.7569 

+  13  42  37.23 

5-143 

*      «  Lyrae   .... 

5.2 

19     3  37614 

2.I4I3 

+  35  56  1942 

5.505 

*  25  Camelopardalis  .  S.  P. 

5-3 

19    9  25.224 

12.9215 

+  97  23  25.22 

6.014 

d  Sagittarii 

50 

19  II  36.510 

3.5118 

-  19    8  10.05 

6.145 

b  Draconis 

3-1 

19  12  31-939 

+  0.0277 

+  67  28  49.23 

+  6.327 

♦     9  Lyrae   .... 

4-4 

19  12  47.503 

+  2.0791 

+  37  57    0.50 

6.263 

T  Draconis      . 

4-5 

19  17  32.185 

-   I.I2I4 

+  73     9  51-24 

6.764 

Piazzi  vii,  67       .  S.  P. 

S'l 

19  20  10.055 

+  6.2921 

+11 1  19  26.83 

6.910 

1         3  Aqullae 

3.5 

19  20  18.304 

+  30251 

+     2  54  33.92 

6.960 

X  Ursae  Minoris 

6.5 

19  25  52.970 

-67.0115 

+  88  58  54.19 

+  7.348 

♦     ^  Cygni  .... 

3.1 

19  26  34.059 

+  2.4195 

+  27  44  35.82 

7387 

«  Aquilae 

5-0 

19  31  21.005 

3.2285 

-    7  15  22.88 

7-783 

*     ^  Sagittae 

4-5 

19  36  25.384 

2.6955 

+  17  14  14.15 

a.  161 

X  Aquilae 

2.8 

19  41  21.775 

2.8521 

+  10  21  44.03 

8-574 

♦     H  Cygni  .... 

2.9 

19  41  45382 

+   I.876I 

+  44  52  45-22 

+  8.650 

a  Aquilae  {Alt air)    . 

0.9 

19  45  45.480 

2.9274 

+    8  35  46-41 

9.300 

♦         Groombridge  1374  S.P. 

5.6 

19  47  51.945 

+  7.2720 

+105  48  25.89 

9.127 

t  Draconis      . 

3.9 

19  48  31.188 

—  0.1825 

+  70    0  20.22 

9.172 

*     «  Pavonis 

4.1 

19  48  40.370 

+  7.0071 

-  73  10  52.32 

9.156 

^  Aquilae 

3-9 

19  50  15.231 

+  2.9469 

+     68  57.88 

+  8.787 

♦     r  Sagittae 

3.6 

19  54  10.597 

*  2.6678 

+  19  12  44.93* 

9.620 

*     c  Sagittarii     . 

4-5 

19  56  19-534 

3.6958 

-  27  59  45-63 

9.763 

T  Aquilae 

5.7 

19  59    6.561 

2.9329 

+     6  59  13.94 

9.966 

3  Ursae  Majoris  (H.)  S.P. 

5.5 

20     2  34.141 

6.0399 

-mi  13  22.77 

XO.218 

*     0  Aquilae 

3.3 

20     5  59400 

-f  3.0969 

-    1     7  37-40 

+10.486 

♦  31  Cygni  .... 

3-9 

20  10  23.311 

1.8894 

■I-  46  25  43.91 

10.806 

a^Capricomi  . 

3.7 

20  12  20.405 

+  3.3315 

-  12  51  50.59 

10.946 

K  Cephei  (/r.) 

4-4 

20  12  21.448 

-  1.9357 

+  77  24    4-48 

10.976 

«  Pavonis 

2.1 

20  17  30.452 

+  4-7796 

-  57    3  53-42 

11.232  1 

r  Cygni  .... 

2.3 

20  18  32.013 

+  2.1539 

•*■  39  55  36.76 

+11.389 

-K  Capricomi  . 

5.1 

20  21  25.585 

3.4387 

-  18  32  57.74 

11.586 

«  Delphini 

4.0 

20  28  17.561 

+  2.8671 

+  10  57  11.82 

12.066 

Groombridge  3241 

6.5 

20  30  27.102 

—  0.2250 

+  72  10  57.88 

12.219 

*     a  Delphini 

3-9 

20  34  51.241 

+  2.7878 

+  15  32  55-o8 

12.544 

*     ^  Pavonis 

3-4 

20  35  40.737 

+  5-4653 

-  66  34  22.82 

+  ia.575 

0  Cygni  .... 

1.4 

20  37  55-250 

2.0445 

+  44  54  43-72 

12.741 

1  *     0  Capricomi  . 

4-3 

20  39  59.866 

3.5595 

-  25  38  27.58 

12.727 

j  *     e  Cygni  .... 

2.6 

20  42     2.633 

2.4280 

■^  33  35     3-51 

13.360 

Ai  Aquarii 

4.8 

20  47     5.931 

+   3.2391 

-    9  22  11.54 

13.315 

13  Year  Catalogue,  1879  . 

S-3 

20  52  15.718 

-     2.5729 

■H  80      9   57.54 

+13.662 

V  Cygni  .... 

41 

20  53  19.974 

+  2.2344 

+   40   46    13.97 

13.742 

tf*  Ursae  Majoris      .  S.  P. 

5.0 

21     I  19.958 

5.3447 

-HI2    26   50.33 

14.317 

61*  Cygni  .... 

5.4 

21     2  16.746 

2.6835 

+  38  14  33-93 

17.554 

C  Cygni  .... 

3-3 

21     8  33.094 

2.5499 

+  29  48  15.50 

14.631 

♦     T  Cygni  .... 

3.8 

21  10  40.785 

+  2.3938 

+  37  36  20.66 

+15.280 

1         a  Cephei 

2.6 

21   16     7.311 

1.4360 

+  62    8  56,71 

15.184 

I  Pegasi 

4-3 

21   17  19.338 

2.7724 

-^  19  21  49.46 

15.260 

*     C  Capricomi  . 

3.8 

21  20  47.262 

3.4332 

-  22  51  27.23 

15.408 

i         I  Draconis  (H.)      .S.P. 

4.5 

21  22  24.538 

-»-  8.9402 

+  98  13    6.47 

+15.514 

*  Apparent  right  aaconsionB  of  tiara  marked  witli  an  asterisk  are  given  after  thoae  of  standard 
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MEAN  PLACES  FOR  1897.0.     (January 

o*.o— 0^.624,  Washington.^ 

1    . 

Name  of  Star. 

l-JR?- 

Right  Ascension. 

Annual 
Variation. 

DecUnation. 

Annual 
Variation. 

d  Ursae  Majoris      .  S.  P. 

4.8 

b     m       s 
21    25    22.482 

+  5.3882 

0          *            n 

+109  43     1.75 

If 
+15.598 

/?  Aquarii 

2.9 

21    26      8.230 

3.1612 

-     6     I  27.71 

15.684 

^  Cephei  (/r.) 

3-4 

21    27    19.854 

0.7915 

+  70     6  30.39 

15.761 

f  Aquarii 

4.8 

21    32    16.175 

3.1973 

-    8  18  58.20 

15.993 

*  74  Cygni  .... 

5-0 

21    32    49.224 

2.4020 

+  39  57     2.07 

Z6.068 

♦     AiQctantis 

5-4 

21    35      6.470 

+  9.7045 

-  83  II  33.66 

+16.099 

*     C  Chamaeleontis     .S.P. 

5-2 

21  36  55-357 

-  1.5843 

-  99  31  17.05 

16.276 

e  Pegasi 

2.4 

21    39      7.652 

+  2.9467 

+    9  24    9.84 

16.375 

1,1  Cephei 

4.8 

21    40   24.932 

0.8989 

+  70  50  13-84 

16.544 

*    7r»  Cygni  .... 

4-5 

21    42    59.275 

2.2138 

+  48  49  58.60 

16.557 

IL  Capricomi  . 

5-2 

21    47   40.857 

+  3.2752 

-  14     2  12.04 

+16.800 

*  16  Pegasi 

5.1 

21    48   22.516 

2.7282 

-¥  25   26   25.72 

16.836 

79  Draconis     . 

6.6 

21    51    34.727 

0.7256 

+  73    12    54.16 

17.017 

a  Aquarii 

3.0 

22      0   29.626 

3.0824 

-     0  49  12.99 

17.373 

a  Gniis  .         .         0         . 

1.9 

22       I    44.520 

3.8026 

-  47  27  34.89 

17.269 

*    -K  Pegasi 

4-3 

22      5    24.758 

+  2.6607 

+  32  40  22.47 

+17.595 

32  Ursae  Majoris      .  S.  P. 

5.7 

22    10   33.359 

4.4123 

+114  22  41.06 

17.834 

B  Aquarii 

4-4 

22    II    23.933 

3.1686 

-    8  17  46.29 

17.818 

*     0  Octantis 

6.2 

22    II    56.195 

Z2.9162 

-  86  29  26.69 

17.955 

*     Y  Aquarii 

4.0 

22    16  20.165 

3.1005 

-     I  54  23.01 

18.054 

n  Aquarii 

4.6 

22   20      1.030 

+  3.0645 

+    0  51   16.93 

+18.169 

i  *     <r  Aquarii 

4.9 

22    25    1 1. 761 

3.1776 

-  II  12  18.02 

18.333 

9  Draconis     •         .S.P. 

5.0 

22   26   21.027 

5.2420 

+103  45  23.74 

18.418 

*     a  Lacertae 

3.9 

22    27      2.813 

2.4635 

+  49  45  10.13 

18.426 

17  Aquarii 

4-2 

22   30      3.816 

3.0834 

-    0  38  54.25 

18.471 

226  Cephei  (B.) 

5-7 

22    30   28.068 

+  1.0748 

+  75  41  44.08 

+18.533 

*  10  Lacertae 

50 

22  34  38.34s 

2.6876 

+  38  30  50.98 

18.680 

*     ^  Octantis      . 

4-4 

22    35    31.693 

6.4355 

-  81  55  16.46 

18.708 

C  Pegasi 

3.5 

22    36    19.504 

2.99" 

+  10  17  37.21 

18.718 

*     I  Pegasi 

4.1 

22  41  34- 156 

2.8858 

+  23     I  24.98 

18.885 

i  Cephei 

3.6 

22  46     a.66o 

+  2.1235 

+  65  39  30.81 

+18.884 

X  Aquarii 

3.8 

22  47  14499 

3.1323 

-    8     7  39.53 

19.085 

*        Groombr.  1706    .  S.  P. 

6.3 

22  51  43.042 

4.9458 

+101  40  40.87 

19.198 

a  Pis.  Aust.  (Fomaihaui), 

1-3 

22  51  57.550 

3.3232 

-  30  10    5.32 

19.004 

♦     0  Andromedae 

3.8 

22  57  10.850 

2.7513 

-h  41  46  20.04 

19.295 

a  Ursae  Majoris      .  S.  P. 

2.0 

22  57  22.350 

+  3.7414 

+117  41  34.60 

+19.375 

a  Pegasi  (Markab) 

2-5 

22  59  37.792 

2.9854 

+  14  39     3.58 

19.310 

*     f>  Aquarii 

4-3 

23     8  59.319 

3.1084 

-    6  36  15.15 

19.365 

0  Cephei 

5-5 

23  14  23.786 

2.4471 

+  67  32  52.93 

19.674 

*     r  Pegasi 

4.6 

23  15  32.292 

2.9644 

+  23  10  34.98 

19.662 

0  Piscium 

4-3 

23  22  44.570 

+  3.0413 

+    5  48  46.96 

+19.732 

X  Draconis      .         .S.P. 

4.0 

23  25  17.316 

3.6131 

+110    6     1.75 

19.844 

*     X  Andromedae 

3.8 

23  32  31.329 

2.9243 

+  45  53  59.31 

19.476 

e  Piscium 

4-3 

23  34  39.144 

3.0844 

+    54    4.79 

19.487 

Y  Cephei         .         •         . 

3.5 

23  35     6.894 

2.4210 

+  77     3  26.51 

20.078 

*     1*  Aquarii 

5.2 

23  38  51.617 

+  3. 1 162 

-  18  50  54.72 

+19.962 

*     ^  Sculptoris   . 

4.6 

23  43  33.701 

3-1313 

-  28  41  58.91 

19.858 

*     /^Octantis       . 

5.2 

23  46     3.100 

3.6649 

-  82  35  28.63 

19.995 

Groombridge  4163 

6.6 

23  49  49.291 

2.8720 

+  73  50  13.53 

20.023 

m  Piscium 

4.2 

23  54     1.322 

3.0788 

+    6  17  34.94 

19.931 

*  33  Piscium 

4.7 

24     0     3.807 

+  3-0708 

-    6  17     I. II 

+20.147 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  fiven  after  those  of  standard  etac^ 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 
(Po/aris.) 

51  Cephei  (Hbv.) 

tfUrssBMinoru. 

X  Ursae  MiDoris. 

Mean 
Solar 
Date. 

\ 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
AMI. 

Right 

Asceo- 

•ion. 

Declina- 
tion 

Ricte 
AKen- 
sicn. 

DecUna- 

tkm 

Jan. 

h     m 

X  20 

+8845 

Jan. 

h      m 

6  52 

• 

+87" 

Jan. 

h      m 

18    5 

+8636 

Jan. 

h      m 

X9  24 

■ 
+8858 

t 

m 

• 

m 

t 

m 

t 

m 

0.3 

73.23 

57.0 

0.5 

50.86 

38.0 

0.9 

3-70 

36.8 

0.0 

Z3.60 

54-2 

1.3 

77.42 

57.2 

1-5 

51.03 

38.3 

1.9 

3-71 

36.4 

I.O 

13.07 

53.9 

2.3 

76.53 

57.3 

2.5 

5Z.2Z 

38.6 

2.9 

3.68 

36.1 

2.0 

12-55 

53.6 

3-3 

75.59 

57-4 

3-5 

51-35 

38.9 

3-9 

3.67 

35.7 

5.0 

X2.00 

53-3 

4-3 

74.60 

57.6 

4-5 

51-49 

39-2 

4-9 

3.68 

35.4 

4.0 

11.49 

53-0 

5-3 

73-54 

57.7 

5.5 

51-59 

39.6 

5.9 

3.71 

35-0 

5.0 

XX.04 

52.7 

6.3 

72.46 

57.7 

6.5 

51.65 

39-9 

6.9 

3.77 

34.6 

6.0 

X0.66 

52.3 

7-3 

71-38 

57.3 

7-5 

51.68 

40-3 

7-9 

3.85 

34-3 

7.0 

X0.38 

52.0 

8.3 

70.32 

57.9 

8.5 

51.68 

40.6 

8.9 

3.95 

33-9 

8.0 

xax9 

5X.6 

9.3 

69.31 

57.9 

9.5 

51.67 

40.9 

9-9 

4-04 

33.6 

9.0 

Z0.06 

51.3 

10.2 

68.34 

57.9 

10.5 

51.65 

41.2 

10.9 

4-15 

33-3 

zao 

9-97 

5X.O 

IZ.2 

67.43 

57-9 

11.5 

51-63 

41.5 

11.9 

4.23 

33-0 

Z0.9 

9.90 

50.7 

12.2 

66.55 

57.9 

12.5 

51.62 

41.8 

12.9 

4.31 

32.8 

11.9 

9-83 

50.4 

13.2 

65.69 

58.0 

13.5 

51.64 

42.1 

13.9 

4-39 

32.5 

12.9 

9.7X 

50.1 

14.2 

64.82 

58.0 

14.5 

51.66 

42.4 

14.9 

4-45 

32.2 

13.9 

9-57 

49.8 

15-2 

63.92 

58.x 

15-5 

51-71 

42.6 

15.9 

4-!»3 

31.9 

X4.9 

9.40 

49-5 

16.2 

62.99 

58.1 

16.5 

51-75 

43-0 

16.9 

4.60 

31.5 

X5.9 

9.20 

49.2 

17.2 

61.97 

58.2 

17.5 

51.76 

43-3 

17.9 

4-69 

31.2 

X6.9 

9.00 

48.9 

18.2 

60.92 

58.2 

18.5 

51.76 

43-6 

18.9 

4.80 

30.8 

17.9 

8.83 

48.5 

19.2 

59.83 

58.2 

19.5 

51.73 

44.0 

19.9 

4-94 

30.5 

X8.9 

8.74 

48.2 

20.2 

58.74 

58.2 

20.4 

51.68 

44.3 

20.9 

5.10 

30.2 

X9.9 

8.72 

47.8 

21.2 

57.66 

58.2 

21.4 

51.57 

44-7 

21.9 

5.28 

29.8 

20.9 

8.78 

47.5 

22.2 

56.61 

58.1 

22.4 

51-46 

450 

22.9 

5.46 

29.5 

21.9 

8.9X 

47-1 

23.2 

55.61 

58.0 

23.4 

51.33 

45.3 

23.9 

5.65 

29.2 

22.9 

9.X0 

46.8 

24.2 

54.68 

58.0 

24-4 

51.21 

45-6 

24-9 

5.83 

29.0 

23.9 

9.33 

46^5 

25.2 

53.81 

57-9 

25.4 

51.08 

45.8 

25-9 

5-99 

28.7 

24.9 

9-56 

46.2 

26.2 

52.97 

57-9 

26.4 

50.97 

46.1 

26.9 

6.16 

28.5 

25.9 

9.77 

45.9 

27.2 

52.13 

57.8 

27-4 

50.89 

46.4 

27-9 

6.32 

28.2 

26.9 

9-94 

45.6 

28.2 

51.29 

57.8 

28.4 

50.81 

46.6 

28.9 

6.47 

28.0 

27.9 

10.08 

45.3 

29.2 

50.40 

57.7 

29.4 

50.73 

46.9 

29.9 

6.64 

27-7 

28.9 

10.21 

45-1 

30.2 

49.48 

57.7 

30.4 

50.65 

47-2 

30.9 

6.81 

27.4 

29.9 

10.33 

44.8 

31-2 

48.50 

57.7 

31.4 

50.54 

47-5 

31-9 

7.00 

27.1 

30.9 

XO.46 

44-4 

32.2 

47-50 

57.6 

32.4 

50.41 

47.8 

32.9 

7.2X 

26.8 

31.9 

za66 

44-X 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursse  Minora. 

5X  Cepfa 

ei(HBv.) 

tfUrsaeMinoria. 

"k  Ursae  Minoris. 

Mean 
Solar 
Date. 

y 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
N^rtk. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Right 
Ascen- 
■     sion. 

Declina- 
tion 
North. 

Feb. 

h     m 
I   20 

+8845 

Feb. 

h      m 

6  52 

+87*  12 

Feb. 

h      m 

18    5 

+86  36 

Feb. 

h      m 
19   24 

+8858 

• 

m 

8 

m 

• 

n 

t 

• 

Z.2 

47-50 

57.6 

X.4 

50.41 

47.8 

1-9 

7.21 

26.8 

1-9 

ZO.92 

43.8 

2.2 

46.46 

57.5 

2.4 

50.25 

48.2 

2.9 

7-44 

26.5 

2.9 

ZZ.27 

43.4 

3-2 

45.42 

57-4 

3.4 

50.04 

48.5 

3-9 

7.69 

26.2 

3-9 

ZZ.71 

43.t 

4-2 

44.40 

57.3 

4.4 

49.83 

48.8 

4.9 

7.95 

26.0 

4-9 

Z2.2I 

42.8 

5.2 

43-44 

57-1 

5.4 

49.56 

49.1 

5-9 

8.24 

25.7 

5-9 

Z2.78 

42.5 

6.2 

42.53 

57.0 

6.4 

4930 

49.3 

6.9 

8.53 

25.5 

6.9 

13-37 

42.2 

7.2 

41.70 

56.8 

7-4 

49.04 

49.6 

7-9 

8.80 

25.3 

7-9 

13.98 

41.9 

8.2 

40.90 

56.7 

8.4 

48.79 

49.8 

8.9 

9.06 

25.Z 

8.9 

14.54 

41.7 

:  92 

40.13 

56.5 

9-4 

48.56 

50.0 

9.9 

9.30 

24.9 

9.9 

15.07 

41.4 

I0.2 

39.39 

56.4 

10.4 

48.36 

50.2 

10.9 

9-55 

24.7 

Z0.9 

15.54 

41.2 

II. 2 

38.63 

56.2 

11.4 

48.15 

50.5 

II.9 

9.77 

24.5 

Z1.9 

z6.oz 

40.9 

12.2 

3783 

56.1 

12.4 

4796 

50.7 

12.9 

Z0.02 

24.3 

Z2.9 

16.45 

40.6 

13-2 

37.00 

56.0 

13-4 

47.76 

50.9 

13-9 

10.27 

24.x 

13.9 

16.93 

40.3 

14.2 

36.11 

55.9 

14.4 

47«54 

51.2 

14.9 

10.54 

23.8 

14.9 

17.44 

40.0 

15. 1 

35-21 

55.7 

15.4 

47.29 

51-5 

15-9 

Z0.8Z 

23.6 

15.9 

z8.oz 

39.7 

16. 1 

34.28 

55-5 

16.4 

47.03 

51.8 

16.8 

IZ.XI 

23.4 

Z6.9 

Z8.67 

39.4 

17. 1 

33.39 

55-4 

17.4 

46.72 

52.0 

17.8 

"-44 

23.2 

17.9 

19.39 

39.1 

18. 1 

32.51 

55-2 

18,4 

46.40 

52.3 

18.8 

Z1.77 

23.0 

Z8.9 

20.18 

38.9 

19.1 

31.70 

54.9 

19.4 

46.06 

52.5 

19.8 

12.10 

22.8 

Z9.9 

2Z.OO 

38.6 

20.1 

30.96 

54.7 

20.4 

4572 

527 

20.8 

Z2.42 

22.6 

20.9 

2Z.84 

38.4 

21. 1 

30.28 

54.5 

21.4 

45.37 

52.9 

21.8 

Z2.74 

22.5 

21.9 

22.67 

38.2 

22.1 

29.66 

54.3 

22.4 

45.06 

53-1 

22.8 

13.05 

«2w| 

22.9 

23.45 

38.0 

23.1 

29.07 

54.1 

234 

44-74 

53.2 

23.8 

13*35 

22.3 

23.9 

24.19 

37.8 

24.1 

28.50 

53.8 

24.3 

44.48 

53-4 

24.8 

13.63 

22.2 

24.9 

24-89 

37-6 

251 

27.90 

53.7 

25-3 

44.21 

53.6 

25.8 

13-91 

22.0 

25.9 

25.58 

37.4 

26.1 

27.26 

53.5 

26,3 

43-93 

53.7 

26.8 

Z4.20 

2Z.9 

26.9 

26.27 

37.2 

27.1 

26.59 

53.3 

27*3 

43-65 

53-9 

27.8 

14.49 

2Z.7 

27.9 

26.98 

36.9 

28.x 

2587 

53-1 

28.3 

43.34 

541 

28.8 

14.82 

2X.6 

28.9 

27.77 

36.7 

29.1 

25.13 

52.9 

29.3 

43-00 

54.4 

29.8 

15.17 

2X.4 

29.9 

28.63 

36.5 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Ccph 

ei  rHBV.) 

6  Ursae  Minoris. 

X  Ursae  Minoris. 

Mean 
Solar 
Date. 

/ 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 

Declina- 

Uon 
Nirtk, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tioa 
North, 

Mar. 

h      m 
I    20 

+8845 

Mar 

h      m 

6  52 

• 

+8712 

Mar. 

h      m 

18    s 

+8636 

Mar. 

h      m 
19  H 

+8858 

I.X 

• 
25-13 

52.9 

1.3 

s 
43.00 

M 
54.4 

1.8 

s 

15.17 

21.4 

1.9 

28.0s 

36.5 

2.1 

24-39 

52.6 

2.3 

42.63 

54.6 

2.8 

15.53 

21.2 

2.9 

29.36 

36.2 

3-x 

23.68 

52.4 

3.3 

42.23 

54.8 

3.8 

15.90 

21.1 

3.9 

30.57 

36.0 

4-1 

23.02 

52.1 

4.3 

41.82 

54.9 

4.8 

i6.t8 

21.0 

4*9 

31.64 

35.8 

5-x 

22.41 

51.8 

5-3 

41.38 

55.1 

5.8 

16.67 

21.0 

5.9 

32.73 

35-6 

6.1 

21.89 

51.5 

6.3 

40.96 

55.2 

6.8 

17.04 

20.9 

6.9 

33.81 
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19.74 

20.5 

14.8 
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22.0 

15.63 

47.0 
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15.03 
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23.99 

20.6 

26.8 

54.79 

33.1 

27.0 
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45.0 

29.3 
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31.3 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aUrsse  Minoris. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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7.6 

3.66 

43.2 

8.8 

48.62 

27.6 

8.1 

10.60 

44.4 

8.5 

40.24 

36.9 

8.6 

4.21 

43.5 

9.8 

49.61 

27.5 

9.1 

10.48 

44.0 

9.5 

40.27 

37.2 

9.6 

4-75 

43.8 

Z0.8 

50.65 

27.4 

10. 1 

10.36 

43.7 

10.5 

40.29 

37.6 

10.6 

5.24 

44.1 

ZZ.8 

51.72 

27.3 

ZI.I 

10.27 

43.4 

11.5 

40.29 

38.0 

11.6 

5.68 

44.5 

za.8 

52.82 

27.2 

12. 1 

10.22 

43.0 

12.5 

40.26 

38.3 

12.6 

6.03 

44.8 

13.8 

53.90 

27.1 

13.0 

10.21 

42.7 

X3.5 

40.22 

38.7 

13.6 

6.31 

45.2 

X4.8 

54.96 

27.1^ 

14.0 

10.22 

42.4 

14.5 

40.15 

39.0 

14.6 

6.50 

45.5 

15.8 

55.94 

27.1 

15.0 

10.23 

42.0 

15.5 

40.09 

39.4 

15.6 

6.67 

45.8 

z6.8 
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27.0 

17.0 
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24.8 

64.6Z 

26.6 
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10.18 

39.3 

24.5 

39.66 

42.2 

24.6 

8.69 

48.6 

25.8 

65.74 

26.6 

25.0 

10.19 

39.0 

25.5 

39.57 

42.5 

25.6 

8.87 

49.0 

26.8 

66.87 

26.6 

26.0 

•    10.23 

38.6 

26.5 

39.46 

42.9 

26.6 

8.96 

49.4 

27.8 

68.01 

26.6 

27.0 

10.31 

38.2 

27.5 

39.34 

43.3 

27.6 

8.97 

49.7 

28.8 

69.09 

26.7 

28.0 

10.40 

37.9 

28.5 

39.20 

43.6 

28.6 

8.91 

50.1 

29.8 

7a  12 

26.7 

29.0 

10.53 

37.6 

29.5 

39.06 

43.9 

29.5 

8.81 

50.4 

30.8 

71.09 

26.8 

30.0 

10.66 

37.2 

30.5 

38.90 

44.2 

30.5 

8.67 

50.8 

3S.8 

72.04 

26.8 

31.0 

10.79 

36.9 

31.5 

38.76 

44.5 

31.5 

8.55 

51.X 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR 

THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 
(Fo/aris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hbv.) 

Mean 
Solar 
Date. 

6  Unae  Minoris. 

Mean 
Solar 
Date. 

XUnae 

Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Ncrtk. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
North, 

Right 
Ascen- 
sion. 

DecUna- 

tion 
North, 

Right 
Ascen- 
sion. 

Decfimi- 

d'on 
North, 

July 

h      m 
I    21 

+8845 

July 

h      m 

652 

+87  12 

July 

h      m 

18    5 

+86  36 

July 

h      m 
19   25 

+8858 

1.8 

8 
12.04 

ft 
26.8 

I.O 

8 
10.79 

m 
36.9 

1-5 

38.76 

n 
44.5 

1.5 

68.55 

5I.X 

2.8 

12.96 

26.8 

2.0 

10.90 

36.7 

2.5 

38.62 

44.8 

2.5 

68.46 

51.4 

3.8 

13.88 

26.9 

3.0 

II.OI 

36.4 

3.5 

38.49 

45.0 

3.5 

68.58 

51.7 

4.8 

14.84 

26.9 

4-0 

11.08 

36.1 

4.5 

38.37 

45.3 

4.5 

68.37 

52.0 

5.8 

15.84 

26.9 

4.9 

ii.x6 

35.8 

5.5 

38.25 

45.6 

5.5 

68.34 

52.3 

6.8 

16.90 

26.9 

5-9 

n.24 

35.5 

6.5 

38.13 

46.0 

6.5 

68.33 

52.6 

7.8 

18.01 

27.0 

6.9 

"34 

35-2 

7.5 

37.98 

46.3 

7.5 

68.29 

53.0 

8.8 

19.15 

27.0 

7-9 

11.44 

34.8 

8.5 

37.81 

46.6 

8.5 

68a9 

53.4 

9.8 

20.32 

27.1 

8.9 

11.59 

34.5 

9.5 

37.63 

47.0 

9.5 

68.OZ 

53.7 

10.7 

21.49 

27.2 

9.9 

11.74 

34.1 

10.5 

37.42 

47.3 

X0.5 

67.76 

54-1 

H.7 

22.61 

27.3 

10.9 

11.96 

33.7 

11.5 

37.20 

47.6 

11.5 

67.43 

54.5 

12.7 

23.69 

27.4 

11.9 

12.19 

33-4 

12.4 

36.96 

47.9 

12-5 

67.05 

54.8 

13.7 

24.71 

-        27.5 

12.9 

12.41 

33.1 

13.4 

36.73 

48.2 

13.5 

66.63 

55.2 

14.7 

25.68 

27.6 

139 

Z2.66 

32.8 

14.4 

36.50 

48.5 

14.5 

66.19 

55.5 

15-7 

26.60 

27.8 

14.9 

12.90 

32.5 

15.4 

36.27 

48.7 

^15.5 

65.79 

55.8 

16.7 

27.51 

27.8 

X5.9 

13.10 

32.2 

Z6.4 

36.05 

49.0 

X6.5 

65.42 

56.1 

17.7 

28.43 

27.9 

16.9 

13-30 

32.0 

17.4 

35-86 

49.2 

175 

65.09 

56.4 

18.7 

29.38 

28.0 

17.9 

13.48 

31.7 

18.4 

35.67 

49.5 

18.5 

64.8X 

56.7 

19.7 

30-37 

28.1 

18.9 

13-64 

3t.4 

19.4 

35.46 

49-8 

19.5 

64-54 

57.0 

20.7 

31.42 

28.2 

19.9 

13.81 

31.1 

20.4 

35.27 

50.1 

20.5 

64.28 

57-4 

21.7 

32.51 

28.3 

20.9 

13.99 

30.8 

21.4 

3505 

50.4 

21.5 

63.96 

57.7 

22.7 

3363 

28.4 

21.9 

14.20 

30.4 

22.4 

34-82 

50.7 

22.5 

63.61 

58.1 

23.7 

34.75 

28.5 

22.9 

14-43 

30.1 

23.4 

34.55 

51.0 

23.5 

63.18 

58.4 

24.7 

35.86 

28.7 

23-9 

14.68 

29.8 

24.4 

34.29 

5^.3 

24-5 

62.68 

58,8 

25-7 

36.94 

28.9 

24.9 

14.97 

29.4 

25.4 

33.99 

51.6 

25.5 

62.09 

59.2 

26.7 

37.97 

29.1 

25-9 

15.29 

29.1 

26.4 

3369 

.     51-9 

26.5 

6X.45 

59-5 

27-7 

38.91 

29-3 

26.9 

15.61 

28.8 

27.4 

33-39 

52.1 

27.5 

60.78 

59-8 

28.7 

39.81 

29-4 

27.9 

15.94 

28.6 

28.4 

33-09 

52.3 

28.5 

60.09 

60.1 

29.7 

40.69 

29.6 

28.9 

16.25 

28.3 

29-4 

32.80 

52.5 

29-5 

59.44 

60,4 

30.7 

41-55 

29.8 

29-9 

16.53 

28.0 

30.4 

32.53 

52.7 

30.5 

58.81 

60.7 

3X.7 

42.41 

30.0 

30.9 

16.82 

27.8 

31.4 

32.25 

530 

31.5 

58.23 

6x.o 

32.7 

43.32 

30.1 

31.9 

17.08 

27.6 

32.4 

31.98 

53-2 

32.5 

57.68 

61.3 
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GIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

(Polaris  \ 

5z  Ceph 

ei  (Hev.) 

(^  Ursae  Minoris. 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

—  '-■/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DccUna- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nprth. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
North, 

Aug. 

h      m 
I    21 

+8845 

Aug. 

h      m 

6  52 

0         r 

+8712 

Aug. 

h      m 

18    5 

+86  36 

Aug. 

h      m 
19   25 

+8859 

1-7 

8 

43-32 

30.Z 

1.9 

• 
17.35 

If 
27.3 

1-4 

31*98 

H 
53.2 

1-5 

57-68 

m 
1.3 

2.7 

44.28 

30.3 

2.9 

17.60 

27.0 

2.4 

31-71 

53.4 

2.4 

57.  Z2 

Z.6 

3.7 

45.28 

30.4 

3-9 

1789 

26.7 

3-4 

31.43 

53.7 

3.4 

56.56 

1.9 

4-7 

46-33 

30.6 

4-9 

z8.2o 

26.4 

4-4 

3X.13 

54.0 

4.4 

55-95 

2.2 

5.7 

47-38 

30.8 

5.9 

18.54 

26.Z 

5.4 

30.8  z 

54-2 

5.4 

55.27 

2.6 

6.7 

4845 

3I.O 

6.9 

Z8.9Z 

25.8 

6.4 

30.48 

54.5 

6.4 

54.52 

2.9 

7-7 

49-49 

31.3 

7-9 

19.32 

25.5 

7-4 

30.  zz 

54.8 

7-4 

5369 

3-3 

8.7 

50.48 

31-5 

8.9 

19-73 

25.2 

8.4 

29.75 

55.0 

8.4 

52.80 

3-6 

9.7 

51.40 

31.8 

9.9 

20.14 

25.0 

9-4 

29.37 

55.2 

9.4 

5Z.88 

3-9 

10.7 

52.26 

32.0 

10.9 

20.57 

24.7 

10.4 

29.0  z 

55-4 

Z0.4 

50.92 

4.2 

11.7 

5307 

32.3 

11.9 

20.96 

24.5 

ZI.4 

28.64 

55.5 

ZZ.4 

49.98 

4-5  1 

12.7 

53.86 

32.6 

12.9 

21.33 

243 

Z2.4 

28.29 

55-7 

12.4 

49.08 

4.8 

13.7 

54-63 

32.8 

13.9 

21.69 

24.Z 

»3-4 

27.97 

55-9 

13.4 

48.24 

5-0 

14.7 

55-41 

33.0 

14.9 

22.03 

239 

14.4 

27.65 

56.0 

Z4.4 

47.43 

5.3 

15.6 

56.23 

33.2 

15.9 

22.37 

23.6 

15.4 

27.33 

56.2 

15.4 

46.66 

5.5 

16.6 

57-09 

33.4 

16.9 

22.70 

23.4 

Z6.3 

27.0Z 

56.4 

Z6.4 

45-91 

5.8 

17.6 

58.01 

33.6 

17.9 

23.06 

23.1 

17.3 

26.68 

56.6 

17.4 

45.  iz 

6.Z 

18.6 

58.95 

33.8 

18.9 

2343 

22.9 

18.3 

26.33 

56.8 

Z8.4 

44.30 

6.4 

Z9.6 

59.91 

34-1 

19-9 

2383 

22.6 

19.3 

25.97 

57.0 

19.4 

43.40 

6.7 

20.6 

60.83 

34-4 

20.9 

24.27 

22.3 

20.3 

2558 

57.2 

20.4 

42.45 

7.0 

21.6 

61.74 

34-7 

2Z.9 

24.72 

22.Z 

2Z.3 

25.19 

57-4 

2Z.4 

41-41 

7-3 

22.6 

62.59 

34-9 

22.9 

25.20 

2Z.9 

22.3 

24-79 

57.6 

22.4 

40.3Z 

7.6 

23.6 

63.37 

35.3 

23.9 

25.67 

21.7 

23.3 

24-37 

57.8 

23.4 

39.18* 

7.9 

24.6 

64.  zz 

35.6 

24.9 

26.  Z4 

21.5 

243 

23.95 

57-9 

24-4 

38.04 

8.Z 

25.6 

64.76 

35.9 

25.9 

26.58 

2Z.3 

25.3 

23.55 

58.0 

25.4 

36.90 

8.3 

26.6 

65.42 

36.2 

26.9 

27.01 

21.2 

26.3 

23.18 

58.1 

26.4 

35-8Z 

8.6 

27.6 

66.07 

36.4 

27.9 

27.42 

2T.O 

27.3 

22.79 

58.2 

27.4 

34-75 

8.8 

28.6 

66.74 

36.7 

28.9 

27.84 

20.8 

28.3 

22.42 

58.3 

28.4 

33-74 

9.0 

29.6 

67.44 

370 

29.9 

28.23 

20.6 

293 

22.07 

58.5 

29.4 

32.74 

9-2 

30.6 

68.20 

37.2 

30.9 

28.65 

20.4 

30.3 

21.69 

58.6 

30.4 

-31-75 

9.4 

31.6 

68.99 

37-5 

31.9 

29.09 

20.2 

31-3 

2Z.3Z 

58.8 

31.4 

30.73 

9.7 

32.6 

69.8Z 

37.8 

32.9 

29.55 

20.0 

32.3 

20.9Z 

58.9 

32-4 

29.66 

zo.o 
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aRCUMPOLAR  STARS, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

(Polaris.\ 

52  Cepfa 

ei  (Hbv.) 

d  Ursse  Minoris. 

A  Ursae  Mmom     , 

Mean 
Solar 
Date. 

V"" 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Ncrth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Decliaa-    < 

txon 
North. 

Sept. 

h      m 
I    22 

+  8845 

Sept. 

h      m 

65a 

• 
+8712 

Sept. 

h      m 

18   5 

+86  36 

Sept. 

h      m 
19   24 

+8859 

1.6 

• 
9.81 

37.8 

1.9 

s 
29.55 

20.0 

1.3 

s 
20.91 

58.9 

1-4 

89.66 

• 
10.0    1 

2.6 

10.62 

38.1 

2.8 

30.03 

19.8 

2.3 

20.48 

59.1 

2.4 

88.52 

Z0.2 

3.6 

11.43 

38.5 

3.8 

30.55 

19.5 

3-3 

20.05 

59.2 

3.4 

87.30 

10.5 

4.6 

12.19 

38.8 

4.8 

3109 

19.3 

4-3 

19.6Z 

59.3 

4.4 

86.03 

10.8 

5.6 

12.89 

39.2 

5.8 

31.62 

19.2 

5.3 

19.15 

59.4 

5.4 

84.69 

II.O    1 

6.6 

13-51 

39.6 

6.8 

32.17 

X9.0 

6.3 

18.70 

59.5 

6.4 

83.35 

1 1.2     ' 

7.6 

14.08 

39-9 

7.8 

32.70 

18.9 

7.3 

18.26 

59.6 

7-4 

82.00 

II.4 

8.6 

14.59 

40.3 

8.8 

33- 19 

18.8 

8.3 

17.82 

59.6 

8.4 

80.70 

II.6   1 

9.6 

15.09 

40.6 

9.8 

33.67 

18.7 

9.3 

17.41 

59.7 

9.4 

79.45 

1X.7  ! 

I0.6 

15-59 

40.9 

10.8 

34.13 

18.6 

10.3 

17.02 

59.7 

10.3 

78.25 

XI.9 

II.6 

16. 1 1 

41.2 

11.8 

34-55 

18.5 

11.3 

16.63 

59.8 

XI.3 

77.09 

I2.I 

12.6 

16.66 

'      41-5 

12.8 

35-OI 

18.3 

12.3 

16.24 

59.8 

X2.3 

75-97 

X2.2     ' 

13.6 

17.27 

41.8 

13.8 

35.46 

18.2 

13.3 

15.84 

59.9 

13.3 

74.84 

X2.4 

14.6 

17.90 

42.1 

14.8 

35.92 

18.0 

14.3 

15.44 

60.0 

M-3 

73.69 

12.6 

15.6 

18.56 

42.5 

15.8 

36.42 

17.8 

15.3 

15.03 

60.1 

15.3 

72.48 

Z2.8 

16.6 

19.20 

42.8 

16.8 

36.94 

X7.7 

16.3 

14-59 

60.2 

16.3 

71.22 

X3.I 

17.6 

19.81 

43.2 

17.8 

37.48 

17.5 

17-3 

14.14 

60.2 

17.3 

69.87 

13.3 

18.6 

20.38 

43.6 

18.8 

38.04 

17-4 

18.3 

13.67 

60.3 

18.3 

68.48 

13-5 

19.6 

20.87 

44.0 

19.8 

38.61 

17.3 

19.3 

13.22 

60.3 

19-3 

67.03 

X3.7   ■ 

20.6 

21.31 

44-4 

20.8 

39.17 

17.2 

20.3 

12.76 

60.3 

20.3 

65.58 

X3.8   ' 

21.5 

21.67 

44.7 

21.8 

39.71 

17.2 

21.3 

12.31 

60.3 

21.3 

64.13 

13.9 

22.5 

22.00 

45.1 

22.8 

40.23 

17. 1 

22.2 

11.88 

60.3 

22.3 

62.73 

X4.0 

235 

22.33 

45.4 

23.8 

40.72 

17. 1 

23.2 

11.46 

60.3 

23-3 

61.37 

14.2 

24.5 

22.66 

45.8 

24.8 

41.30 

17.0 

24.2 

11.04 

60.2 

24.3 

60.05 

X4.3, 

25-5 

23.02 

46.1 

25.8 

41.69 

16.9 

25.2 

10.64 

60.2 

25.3 

58.79 

M.4   \ 

26.5 

23.42 

46.5 

26.8 

42.17 

16.8 

26.2 

10.24 

60.2 

26.3 

57-52 

14-5 

27.5 

23.85 

46.8 

27.8 

42.66 

16.7 

27.2 

9.84 

60.2 

27.3 

56.25 

X4.6 

28.5 

2431 

47.2 

28.8 

43.18 

16.6 

28.2 

9.41 

60.3 

28.3 

54.94 

X4.8 

29.5 

24.79 

47-5 

29.8 

43.72 

16.5 

29.2 

8.96 

60.3 

29.3 

53-57 

14.9 

30.5 

25.25 

.     47.9 

30.8 

44.29 

16.4 

30.2 

8.51 

60.3 

30.3 

52.13 

X5.X 

31-5 

25.67 

48.3 

31.7 

44.89 

16.4 

31.2 

8.03 

60.3 

31.3 

50.65 

15.2   1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Ceph 

ei  (Hbv.) 

if  Ursae  Minoris. 

X  Ursas  Minoris. 

Mean 
Solar 
Date. 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

Oct. 

h      m 
I    22 

+8845 

Oct. 

h      m 

6  52 

• 
+8712 

Oct. 

h      m 

18   4 

+86  36 

Oct. 

h      m 
19   24 

+8859 

1-5 

• 
25.67 

n 
48.3 

1-7 

8 
44.89 

16.4 

Z.2 

• 
68.03 

60.3 

1.3 

8 
50.65 

15-2 

2-5 

26.03 

48.7 

2.7 

45.47 

16.3 

2.2 

67.57 

60.3 

2.3 

49.10 

15.3 

3-5 

26.32 

49.2 

3-7 

46.06 

16.3 

3.2 

67.09 

60.2 

3-3 

47.54 

15.4 

4-5 

26.55 

49.6 

4.7 

46.66 

16.3 

4-2 

66.65 

60.2 

4.3 

45.98 

X5.5 

55 

26.70 

50.0 

5.7 

47.2X 

16.3 

5.2 

66.19 

60.1 

5.3 

44-44 

15.6 

6.5 

26.83 

50.4 

6.7 

47.75 

16.3 

6.2 

65.75 

60.0 

6.3 

42.97 

15.6 

7.5 

26.96 

50.7 

7-7 

48.24 

16.3 

7.2 

65.34 

59.9 

7.3 

41-55 

15.6 

8.5 

27.09 

51.1 

8.7 

48.74 

16.3 

8.2 

64.96 

59.8 

8.3 

40.19 

15-7 

9.5 

27.25 

51.4 

9.7 

49.21 

16.3 

9.2 

64-57 

59.8 

9.3 

38.88 

15.7 

10.5 

27.45 

51.8 

10.7 

49.69 

16.3 

10.2 

64.18 

59.7 

10.3 

37.60 

15.8 

XI.5 

27.69 

52.1 

11.7 

50.19 

16.2 

II. 2 

63.79 

59.6 

".3 

36.30 

15.9 

12.5 

27.95 

52.5 

12.7 

50.70 

16.2 

12.2 

63.38 

59.6 

12.3 

34.95 

15.9 

13.5 

28.20 

52.9 

13.7 

51.23 

Z6.2 

iS..i 

62.96 

59.6 

13.3 

33.56 

z6.o 

14-5 

28.44 

53.3 

14.7 

51-78 

16. 1 

14.2 

62.53 

59.5 

14.3 

32.11 

16.1 

155 

28.63 

53.7 

15.7 

52.36 

16. 1 

15.2 

62.09 

59.4 

15.3 

30.61 

z6.2 

16.5 

28.75 

54.1 

16.7 

52.95 

16.2 

16.2 

61.65 

59.3 

Z6.2 

29.06 

X6.2 

17.5 

28.81 

54-5 

17.7 

53.52 

16.2 

17.2 

61.21 

59.2 

17.2 

27.48 

16.2 

18.5 

28.79 

54.9 

18.7 

54.09 

16.3 

18.2 

60.78 

59.0 

18.2 

25.93 

Z6.2 

19.5 

28.73 

55.3 

19.7 

54.62 

16.3 

19.2 

60.36 

58.9 

19.2 

24.41 

z6.2 

20.5 

28.64 

55.7 

20.7 

55.X3 

16.4 

20.2 

59.98 

58.7 

20.2 

22.96 

Z6.2 

21.5 

28.54 

560 

21.7 

55.62 

X6.5 

21.2 

59-59 

58.6 

21.2 

21.55 

z6.2 

22.5 

28.49 

56.4 

22.7 

56.11 

z6.6 

22.2 

59.21 

58.4 

22.2 

20.18 

Z6.2 

23.5 

28.44 

56.7 

23.7 

56.57 

16.6 

23.2 

58.85 

58.3 

23.2 

18.86 

16.  z 

24.5 

28.45 

571 

24.7 

57.06 

16.6 

24.2 

58.49 

58.2 

24.2 

17.54 

z6.z 

25-5 

28.49 

57-4 

25.7 

57.55 

16.7 

25.2 

58.12 

58.0 

25.2 

16.2Z 

z6.z 

26.5 

28.53 

57.8 

26.7 

58.07 

16.7 

26.2 

57.73 

57.9 

26.2 

14.84 

Z6.2 

27-5 

28.59 

58.2 

27.7 

58.62 

16.8 

27.2 

57-32 

57.8 

27.2 

13-41 

Z6.2 

28.4 

28.60 

58.6 

28.7 

59.19 

16.8 

28.1 

56.92 

57.7 

28.2 

11.92 

Z6.2 

29.4 

28.56 

59.0 

29.7 

59-77 

16.9 

29.1 

56.49 

57.6 

29.2 

10.38 

Z6.2 

30.4 

28.45 

59.4 

30.7 

60.33 

17.0 

30.1 

56.08 

57.4 

30.2 

8.82 

z6.i 

31.4 

28.26 

59.8 

31-7 

60.90 

17. 1 

3I.I 

5567 

57.2 

31.2 

7.27 

16. 1 

32.4 

28.03 

60.3 

32.7 

61.44 

17.2 

32.1 

55-28 

57.0 

32.2 

5.73 

16.0 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urs«  Minoria. 

51  Cephei  (Hbv.) 

(^Ursae  Minoris. 

A  Ursae  Minora.     - 

Mean 
Solar 
Date. 

v*  ^ 

V 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Ascen- 

lion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina. 

tion 
North. 

Right 

Ascen- 

sioiL 

Declina- 

Uon 
North, 

Right 
Ascen- 
sion. 

DecliiM- 

doB 

North 

h      m 

m         » 

h      m 

• 

h      m 

• 

h      m 

• 

Nov. 

I    22 

+  8846 

Nov. 

653 

+8712 

Nov. 

18  4 

+8636 

Nov. 

19   23 

+8859 

1-4 

• 
28.03 

0.3 

1.7 

s 
1.44 

m 
17.2 

I.Z 

• 
55.28 

m 
57.0 

X.2 

• 
65.73 

16.0 

2.4 

27.74 

0.6 

2.7 

1.94 

17.4 

2.1 

54.90 

56.8 

2.2 

64.27 

15.9 

3-4 

27.42 

1.0 

3.7 

2.42 

17.5 

3.1 

54.54 

56.5 

3.2 

62.87 

X5.8 

4*4 

27.12 

1.3 

4-7 

2.88 

17.6 

4.1 

54.22 

5«.3 

4-2 

61.54 

X5-7 

5-4 

26.84 

X.7 

5-7 

3.30 

17.8 

5.1 

53.90 

56.x 

5.2 

60.25 

15.6 

6.4 

26.58 

2.0 

6.6 

3.73 

17.9 

6.1 

53.59 

55.9 

6.2 

59.02 

X5-5 

7.4 

26.38 

2.3 

7.6 

4.16 

18.0 

7.1 

53.27 

55.7 

7.2 

57.80 

15-4 

8.4 

26.20 

2.6 

8.6 

4.62 

18.  X 

8.1 

52.96 

55-5 

8.2 

56.58 

15-4 

9.4 

26.01 

3.0 

9.6 

5.08 

18.2 

9.1 

52.63 

55.4 

9.2 

55.29 

15-3 

10.4 

25.83 

3-3 

10.6 

5.57 

18.3 

10.  X 

52.28 

55.2 

X0.2 

53.98 

X5-3 

11.4 

25.60 

3.7 

11.6 

6.06 

18.4 

IX.X 

51.95 

55.0 

ZX.2 

52.6X 

15.2  ; 

12.4 

25.32 

4.1 

12.6 

6.58 

18.6 

12.  X 

51.59 

54.8 

X2.2 

5X.2I 

X5.x^ 

13.4 

24.96 

4.4 

13.6 

7.08 

18.7 

I3.I 

51.25 

54-5 

13.2 

49.78 

15.0 

14.4 

24.54 

4.8 

14.6 

7.57 

X8.9 

I4.X 

50.91 

54.3 

14.2 

48.36 

14.9   1 

15.4 

24.06 

5.2 

15.6 

8.04 

19. 1 

15. 1 

50.58 

54-0 

15.2 

46.98 

14-7 

16.4 

23.54 

5.5 

16.6 

8.48 

19.3 

x6.i 

50.28 

53.7 

X6.2 

45.65 

X4-5 

17.4 

23.01 

5.8 

17.6 

8.89 

19.5 

17.1 

50.  ox 

53.4 

17.2 

44.40 

14-4 

18.4 

22.49 

6.1 

18.6 

9.28 

19.7 

x8.i 

49.73 

53.2 

Z8.2 

43.2X 

X4.2   ' 

X9.4 

22.01 

6.4 

19.6 

9.67 

19.9 

19.  X 

49.46 

52.9 

X9.2 

42.06 

14.0 

2a4 

21.56 

6.7 

20.6 

10.06 

20.I 

20.x 

49-22 

52.6 

20.x 

40.95 

13.9 

1 

21.4 

21.15 

7.0 

21.6 

10.44 

90.2 

2X.X 

48.95 

52.4 

2X.X 

39.85 

X3.7   , 

22.4 

20.77 

7-3 

22.6 

X0.86 

20.4 

22.Z 

48.68 

52.2 

22.x 

38.71 

13.6 

23-4 

20.39 

7.6 

23.6 

IX.28 

20.6 

23.1 

48.43 

52.0 

23.x 

37.53 

X3.5 

24.4 

19-99 

8.0 

24.6 

11.73 

20.7 

24.x 

48.14 

51.7 

24.x 

36.31 

X3.3 

25-4 

19.55 

8.3 

25.6 

12.19 

20.9 

25.x 

47.84 

51.5 

25.1 

35.05 

X3.2 

26.4 

19.05 

8.6 

26.6 

12.65 

2X.I 

26.x 

47.55 

51.2 

26.x 

33.75 

13.0 : 

27.4 

18.48 

9.0 

27.6 

13.10 

21.3 

27.x 

47.26 

50.9 

27.1 

32.46 

X2.9 1 

28.4 

17.83 

9.3 

28.6 

13.52 

2Z.6 

28.x 

47.00 

50.6 

28.1 

31.19 

12.7 

29.4 

17.13 

9.6 

29.6 

13.92 

21.8 

29.x 

46.76 

50.3 

29.x 

29.99 

X2.4    i 

30.4 

16.42 

9.9 

30.6 

14.28 

22.1 

30.x 

46.53 

50.0 

30.x 

28.85 

12.2    1 

31-4 

15.69 

X0.2 

3X.6 

14.61 

22.4 

3I.I 

46.33 

49.6 

3X.X 

27.80 

X2.0 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Cepfa 

ei  (Hbv.) 

iT  Ursae  Minoria. 

%  Unas  Minoris. 

Mean 

Solar 
Data. 

V 

Mean 
Solar 
Data. 

Mean 
Solar 
Date. 

Mean 

Solar 
Date. 

Right 

Declina- 
tion 

RlKbt 

Ascen- 

aion. 

Declina- 
tion 
North. 

Right 

Aacen- 

don. 

Declina- 
tion 
Nmik. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Dec. 

h      m 

+8846 

Dec. 

h      m 
653 

• 

+87  la 

Dec. 

h      m 
I«      4 

+8636 

Dec. 

h      m 
19  23 

+8859 

M 

• 
75-^ 

X0.2 

1.6 

a 
X4.6X 

m 
22.4 

I.X 

t 
46.33 

m 
49.6 

I.X 

s 
27.80 

X2.0 

^ 

74.96 

XO.4 

2.6 

14-91 

22.6 

a.o 

46.16 

49.3 

2.x 

26.82 

11.7 

3-3 

74.29 

10.7 

3.6 

X5.20 

22.9 

3.0 

45.98 

49.0 

3.1 

25.90 

XX.5 

4-3 

73-65 

XO.9 

4.6 

15-49 

231 

4.0 

45.81 

48.7 

4-1 

25.02 

XI.3 

5-3 

73.05 

XI.2 

5.6 

15.78 

23.3 

5.0 

45.64 

48.5 

5.1 

24.14 

Xl.X 

6.3 

72.48 

IX.4 

6.6 

16.10 

23.5 

6.0 

45.47 

48.2 

6.x 

23.23 

X0.9 

7-3 

7X.88 

XI.6 

7.6 

16.42 

23.7 

7.0 

45.29 

47-9 

7.1 

22.30 

X0.7 

8.3 

7X.28 

XI.9 

8.6 

16.77 

239 

8.0 

45.10 

47-6 

8.x 

21.34 

X0.5 

93 

70.63 

X2.2 

9.6 

X7.IX 

24.2 

9.0 

44.91 

47.3 

9.x 

20.33 

X0.2 

I0.3 

69.91 

X2.4 

X0.6 

17.47 

24.5 

lO.O 

44.71 

47.0 

XO.X 

19.30 

XO.X 

XI.3 

69.  X3 

12.7 

XI.6 

17.81 

24.8 

xx.o 

44.53 

46.7 

Xl.X 

18.28 

9.8 

X2.3 

68.29 

X3.O 

X2.5 

18.12 

25.1 

X2.0 

.44.37 

46.3 

12.1 

17.30 

9.5 

13.3 

67.4X 

13.2 

135 

18.39 

25.4 

13.0 

44.22 

46.0 

13.1 

X6.37 

9.3 

14-3 

66.5X 

134 

X4.5 

X8.64 

25.7 

X4.O 

44.XO 

45.6 

14.x 

15.52 

9.0 

X5.3 

65.61 

13.6 

15.5 

18.87 

26.0 

15.0 

44.00 

45.2 

15.x 

14.75 

8.7 

16.3 

64.76 

X3.8 

16.5 

19. 06 

26.3 

x6.o 

43.90 

44-9 

x6.x 

14.03 

8.4 

17-3 

63.94 

14.0 

17.5 

19.26 

26.6 

17.0 

43.81 

44-6 

17.x 

X3.37 

8.1 

18.3 

63.X6 

X4.2 

18.5 

19.48 

26.8 

18.0 

43.75 

44-3 

18.1 

12.72 

7-9 

19.3 

62,44 

14.3 

19.5 

19.68 

27.1 

19.0 

43.66 

44.0 

I9.X 

X2.08 

7-6 

20.3 

6X.70 

14-5 

20.5 

X9.91 

27.3 

20.0 

43.56 

43.7 

20.1 

11. 40 

7-4 

2X.3 

60.99 

14.7 

21.5 

20.15 

27.6 

21.0 

43-45 

43.4 

21.1 

XO.70 

7-1 

22.3 

60.25 

X4.9 

22.5 

20.42 

27.8 

21.9 

43.34 

43.1 

22.1 

9.94 

6.9 

23.3 

59.44 

X5.1 

23.5 

20.68 

28.1 

22.9 

43.22 

42.8 

23.x 

9.16 

6.6 

24-3 

58.57 

15.3 

24-5 

20.92 

28.4 

23.9 

43." 

42.4 

24.x 

8.38 

6.4 

25-3 

57.63 

15-5 

25.5 

2I.X6 

28.8 

24.9 

4302 

42.1 

25-X 

7.6a 

6.x 

26.3 

56.67 

15-7 

26.5 

21.37 

29.1 

25.9 

42.94 

41-7 

26.0 

6.90 

5.7 

27-3 

55.65 

X5.8 

27.5 

21.53 

29.4 

26.9 

42.91 

41.3 

27.0 

6.27 

5-4 

28.3 

54.63 

16.0 

28.5 

21.66 

29.8 

27-9 

42.88 

4X.0 

28.0 

5-73 

5-1 

a9-3 

53.62 

x6.i 

29.5 

2X.77 

30.1 

28.9 

42.88 

40.6 

29.0 

5.28 

4.7 

10-3 

52.64 

X6.2 

'  30.5 

21.83 

30.4 

29.9 

42.90 

40.3 

30.0 

4.89 

4-4 

31-3 

51.72 

X6.2 

31.5 

2X.92 

30.7 

30.9 

42.92 

39-9 

31.0 

4.56 

4-1 

3^-3 

50.83 

X6.3 

32-5 

ax.99 

31.0 

31.9 

42.95 

39.6 

32.0 

4.25 

3.8 
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APPAKKNT  FLACKS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ICaan 

a  Andromeda. 

®^) 

/SHydxi. 

isCetL 

Solar 
Date. 

RlKht 

Declination 

Right 

Doclination 

Right 

Declination 

Right 

Ascension. 

North, 

a^rik. 

Ascension. 

Samik, 

SntfA 

h     m 

•        t 

h     m 

• 

h     m 

• 

h     m 

• 

0    3 

+28   31 

0      7 

+1436 

0  20 

-77  49 

0  24 

-  4  31 

(Dec. 

30.2) 

t 

404  ^«4 

31.5 --0.8 

t 

56.33 -*M 

m 

47-9-0.8 

a 
22.20  —  .93 

• 
78.7  40.8 

• 

47.61  -wIX 

32.5 -c^ 

Jan. 

g.2 

3-91    -13 

30.6     X.0 

56.22     .ZX 

47.1    ©.8 

2Z.29      .88 

77.6     1.4 

47.50      .10 

33-1    o-S 

19.2 

3.79    -xa 

29.5    x.a 

56.  Z2    .zo 

46.2    0.9 

20.43       .8x 

75.9    a.0 

47.40    .xo 

33.6    0.4 

29.2 

3.68     .10 

28.  Z     Z.4 

56.03    uA 

45.3    1.0 

Z9.66      .73 

73.7    a.5 

47.31  .09 

33-9    *3 

Feb. 

8.x 

3.59  -oe 

26.6    1.9 

55-95    .07 

44.3     Z.0 

Z8.99      .tfx 

7X.O   t.9 

47.23    .fl7 

34.2 -0.Z 

z8.z 

3^5a--o5 

25.0 -Z.tf 

55.90 -.04 

43.3 -«-9 

18.45 -m8 

67.9  +3.3 

47.17 -.05 

34.240.1 

28.Z 

3.49 -.OS 

23.5    »-5 

55.87 -.01 

42.4    ©.8 

X8.03       .34 

64.5    3.5 

47-13 -^03 

34.1    *3 

Mar. 

Z0.0 

3.49 -Kos 

22.0    Z.4 

55.87  4-.OS 

4Z.6    0.7 

17-76      .Z9 

60.8     3.7 

47.X2    .00 

33.7    ••5 

20.0 

3-53    -07 

ao.6    Z.3 

55.91    .06 

4X.X    0.5 

Z7.65  -  .04 

57.0    S.8 

47.14  4..04 

33-1    «-7 

30.0 

3.62    .xz 

Z9.4     1.0 

55.99    •» 

40.7  -«.a 

X7.69  4"  .za 

S3.Z    S.9 

47-19    .08 

32.3    o-J 

Apr. 

9.0 

3-75 -K16 

z8.6  -0.7 

56.  ZZ  +.X4 

40.6  4o.i 

Z7.88  4-  .Vf 

49-3+5.8 

47.29 +-n 

3X.34-x.a 

Z8.9 

3.93    .«> 

z8.z  -0.4 

56.27    -iS 

40.9    0.4 

Z8.24      .43 

45.5    3.7 

47.43    .x« 

30.0    i^ 

28.9 

4.Z6    .34 

Z7.9    0.0 

56.47    .« 

4Z.4    0.7 

18.74      -57 

4X-9    Vi 

47.6Z      .30 

28.4    X.6 

May 

8.9 

4.42    .flS 

z8.z  40.4 

56.71    .as 

42.3    z.0 

19-38      .71 

38.5    S-a 

47.83   .a3 

26.7    z.8 

z8.8 

4,72   .31 

Z8.7    a8 

56.98    .SB 

43.4    1.3 

ao.x5     M 

35-5    a^ 

48.08     .36 

«4-9    X.9 

28.8 

5-04 -KSS 

Z9.7-H.a 

57.284^30 

44.94-1.6 

ax.o34..93 

32.94*4 

48.35  4%39 

22.8  4a.o 

June 

7.8 

5-38    -35 

2Z.Z     Z.5 

57.60    .33 

46.6    1.8 

22.00      Z.0X 

30.7    a.o 

48.65    .SZ 

20.8    3.x 

Z7.8 

5-74    -35 

22.8     Z.8 

57.92    .33 

48.5    3.0 

23.04    Z.06 

28.9     1.4 

48.97    -sa 

x8.6    3.x 

27.8 

6.09    .35 

24.7    a.1 

58.25    .33 

50.5    a.x 

24.12    z.oB 

27.8    0.9 

49.29    •3a 

Z6.5    3.0 

July 

7.7 

6.43    -3* 

26.9    a.s 

58.58    .3a 

52.7    a.a 

25.2Z     z.oB 

27.2  40.3 

49.6X    .SZ 

X4.5    a.o 

X7.7 

6.76 +.3a 

29.3+JI.4 

58.89  4-.30 

54.9  4^.a 

26.28  -I-X.05 

27.x  -0.3 

49-92  4%3o 

X2.6+X.8 

27.7 

7.06    .99 

31.8    a.5 

59.18    .77 

57.1    a.a 

27.30      .98 

27.7    0.8 

50.2X     .38 

X0.9    x.6 

Aug. 

6.6 

7-33    -«S 

34-3    «-6 

59.44    .a4 

59.2    a.x 

28.25      .89 

28.8     x.4 

50.47   -as 

9.4    x.4 

z6.6 

7-57    •« 

36.9    a.5 

59.66      .81 

6Z.3    a.o 

29.08      .76 

30.4     z.8 

50.71     as 

8.2    I.X 

26.6 

7.77    -18 

39-3    a-4 

59.86    .17 

63.2    z.8 

29-77     -fia 

32.5    a.3 

50.92    .19 

7.2    Ow8 

Sept. 

5-5 

7.92  +.14 

41.84*3 

60.OZ  4-.Z4 

64.9 +Z.6 

30.3X  4-  .45 

34.9 -a.6 

5X.08  +.15 

6.5+OU6 

15.5 

8.04      .10 

44.0    «.a 

60. Z3    .zo 

66.4    X.4 

30.67      .«7 

37.7    a.9 

5X.2X     .zx 

6.x    ObS 

255 

8.ZZ     U)6 

46.x    9.0 

60.20    .06 

67.7    z.a 

30.85  4-  .08 

40.7    3.0 

5x31    .08 

5.94«.z 

Oct 

5.5 

8.Z5  +.OS 

48.0    Z.8 

60.25  +•<« 

68.8    Z.O 

30.83  -  .XX 

43.7    5.0 

51-36    .04 

6.0  •-o.z 

154 

8.z6'*.oz 

49.7    «-5 

60.26    .00 

69.7    0.8 

30.63      .39 

46.7    3-9 

51.39  4nox 

6.3    O.S 

25.4 

8.X3  -.04 

5I-I  +1.3 

60.24  ~~'03 

70.340.5 

30.25 -^fi 

49.5 -a.7 

51.38  -.ox 

6.7-0.5 

Nov 

4-4 

a.07    .07 

52.2    1.0 

60.20     .05 

70.8    0.3 

29.70     .Cs 

52.x    a.4 

51.35    .<H 

7.3    *6 

14.4 

7.99    .09 

530    0.7 

60. Z3    .07 

70.940.x 

29.OX      .74 

54.3     x-9 

5X.30    .06 

8.0    Ob7 

24.4 

7.89      .IX 

53.5  +0.4 

60.05     .09 

70.9-0.1 

28.22      .84 

56.0    x.4 

5X.23    .08 

8.8   0.7 

Dec. 

4-3 

7.78    -M 

53.8    0.0 

59.95      .10 

70.7    0.3 

27.33     ^ 

57-1    0.9 

51.X4    •«» 

9.5    *8 

M-3 

7.66 -.xs 

53.6-0.3 

59.85-." 

70.3-0.5 

26.40 -.94 

57.7 -o.a 

5x.05^zo 

XO.3-0.7 

24.2 

7.52    .IS 

53.2    0.6 

59.74  •" 

69.7    0-7 

25.44     ^ 

57.640.4 

50.94    -n 

XX.O    tt.7 

34-2 

7-39 --14 

52.5 -o.f 

59.63 -.la 

69.0  -0.8 

24.50-^ 

56.940.9 

50.83  -wIZ 

xx.7-«4 
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APPARENT  PLACES  FOR  THK  UPPER  TRANSIT  AT  WASHINGTON. 

aCassiopeuB. 

/SCetL 

12  Cassiopeue. 

tPlscium. 

Mean 

Solar 
Data. 

• 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascansion. 

N^rtJk. 

SffutA. 

Ascension. 

N^/k, 

Ascenaioo. 

Nartk, 

h     m 

• 

h     m 

• 

h     m 

• 

h      m 

•        f 

0   34 

+5558 

0  38 

—  18   32 

0  38 

+74  as 

057 

+  7  20 

(Dec.   30.3) 

39*86-.* 

42.3-0.1 

t 

26.05  -^19 

69.6 -a6 

a 

49.78 -.a 

• 

55-3 +0^3 

a 
36.62^x0 

m 

15-4-^5 

Jan.      9.2 

39-59    -a? 

4X.9    0.6 

25.94      •» 

70.0    0.3 

49.09    .68 

55.3-0.3 

36.5a    .XX 

X4.8    0.7 

Z9.2 

39-32    .96 

4Z.O      X.Z 

25.82     .ZZ 

70.2 -O.X 

48.4Z    .t7 

54-7    0^ 

36.4X    .xx 

14.X    0.7 

29-2 

39.06    .S4 

39.7    !•« 

25.7Z      .10 

70.2  +a9 

47-76    •«« 

53.5    x-5 

36.3P  .11 

X3.4    0.6 

Feb.     8.x 

38.83    .21 

37-9    1-9 

a5.6x    .09 

69.8    0.5 

47-17    -M 

5X.8    1.9 

36.X9    .xo 

Z2.8     0.6 

z8.z 

38.63 -.17 

35.8  -9.9 

25.53  --07 

69.2+0.7 

46.66 -w45 

49.7 -M 

36.XO-.08 

12.2  -0.5 

28.Z 

38.49    .»« 

33.5    ^-4 

25.47    -^H 

68.3     Z.0' 

46.26    .33 

47.x    9.7 

36.03  .06 

XZ.8    0.4 

Mar.  IO.I 

38.40 -.05 

3Z.O    9.5 

25.44 -.ox 

67.2    Z.3 

46.00     .9D 

44-4    a-9 

35.99 -.03 

ZX.5  -0.9 

20.x 

38.38 +.oa 

28.5     9.5 

25.44 +.03 

65.8    X.5 

45.87  -.05 

41.4    a-9 

35.98  +,ox 

XX.3    ao 

30.x 

38.44    •«» 

26.  z    9.3 

25.49  .06 

64.2     x.8 

45.90 +.XX 

38.5    a.9 

36.01    .05 

XX.4  +0.9 

Apr.      g.o 

38.56 +.X7 

23.8-9.1 

25.57 +.X0 

62.3  +9.0 

46.09 +.96 

35-6-9.7 

36.08 +.09 

xx.7+0.4 

X9.0 

38.77     'M 

2X.8     Z.8 

25.69    .X4 

60.2      9.x 

46.42     .4X 

33-0    9.5 

36.19    .13 

X2.3    0.7 

99.0 

39.04    -30 

20.2     Z.4 

25.86    .X9 

58.Z      9.3 

46.90    .54 

30.7    9.x 

36.34    •^ 

X3.X    Z.O 

May     8.9 

39.37     .37 

Z9.0    x.o 

26.06    .93 

55.7    a.4 

47.51     .66 

28.8    X.7 

36.53    •« 

14.2    x.9 

X8.9 

39.77     •4a 

z8.2  —0.5 

26.3X    .96 

53.3    a.4 

48.23     .76 

27.4     X.9 

36.77    .95 

X5-5    1.4 

28.9 

40.21  +.46 

X7.9    ao 

26.58  +.99 

50.9 +a.4 

49-03 +.«4 

26.4-0.7 

37.03 +.aB 

17.0  +X.6 

June     7.8 

40.68     ^8 

x8.i  +0.5 

26.88    .SI 

48.5    «.3 

4990    .89 

26.0— O.Z 

37.32     .30 

X8.7     x.8 

X7.8 

4X.X7     M9 

X8.9      Z.O 

27.20    .39 

46.2      9*9 

50.80    .98 

26.2  +0.4 

37.63     .3* 

20.6    x.9 

27.8 

41.67     .49 

20.  z     1.4 

27.53    .33 

44.  Z      9.0 

5x73     .9a 

26.9      Z.0 

37-95    .3a 

22.6     9.0 

Julj     7.8 

42.  x6    .49 

2Z.7    X.8 

27.85     -3* 

42.2     X.8 

52.64     .90 

28.x     x.5 

38.28     .39 

24.6     9.0 

17.7 

42.64 +.4« 

23.8+9.9 

28.X7+.S9 

40.5+1.5 

53.52 +.86 

29.9 +a.o 

38.59 +-31 

26.6  +9.0 

27.7 

43.08    ^s 

26.2    9.6 

28.48    .30 

39.2      X.9 

54.36     .80 

32.0    9.4 

38.90    .30 

28.5    X.9 

Aag.     6.7 

43.50    .39 

28.9    9.8 

28.77    'V 

38.  X    0.9 

55-12    .79 

34.6    a.8 

39.X8     ^ 

30.3    z.8 

x6.6 

43  86    .34 

3Z.8    s-o 

29.02    .94 

37-5    0-5 

55.80     .64 

37-6    3.x 

39.44    -a4 

32.0    z.6 

a6.6 

44x8    .99 

34-9    3.a 

29.25      .9D 

37-2  +0.1 

56.39     .54 

40.8    S.4 

39.67    M 

33-5    x-4 

Sept     5.6 

44-44 +.« 

38.1+3.3 

29-43  +.17 

37.2  -0.9 

56.88 +.43 

44-3+3-5 

39-87 +.18 

34.8 +!•« 

X5.6 

44.65    .18 

41-4    3.3 

29.58     .X3 

37.5    0.5 

57.25     .3« 

47.9    3.6 

40.03    .X5 

35.9    x-o 

25.6 

44.79    .M 

44-6    3.a 

29.68   .09 

38.2    0.8 

5752     .«> 

5X.6    s*7 

40.  x6    .zz 

36.8  0.7 

Oct.      5-5 

44.88    .06 

47-8    3.1 

29.75  .05 

39-1    x.o 

57.66  +.08 

55.3    8-7 

40.25    u)8 

37-4    ••5 

X5.5 

44-92  4-.0X 

50.9    9.9 

29.78  +.01 

40.2      z.9 

57.68 -.03 

58.9    $.« 

40.3X    .05 

37-8   ••8 

355 

44.90 -.05 

53.7 -ta-? 

29.78  -.09 

4X.4-I.3 

57-59 -.15 

62.4+5.4 

40.34 +.09 

38.0  +0.X 

Nov.     4-4 

44.83    .09 

56.2    9.4 

29.75      .04 

42.8      1.3 

5738    .a6 

65.6    s-z 

40.34 -.OX 

38.0 -O.X 

14-4 

44-71    'H 

58.5    a.o 

29.70      ,07 

44.1     1-3 

57.06    .37 

68.6    9.7 

40.32     -OS 

37.8  0.9 

24-4 

44.56    .18 

60.3    Z.6 

29.62      .09 

45.4    »-a 

56.64    .46 

7X.X    9.3 

40.28   .06 

37-6    0.4 

Dec.     4-3 

44-36    .n 

6Z.7     Z.9 

29.52     .10 

46.6     X.Z 

56.  Z3    .55 

73.2    x.8 

40.2X   .07 

37-1    ••5 

X4-3 

44-13 -.«♦ 

62.7+0.7 

29.42  -.xx 

47.6  -0.9 

55.55 -.& 

74-8 +1.3 

4ax3-.q9 

36.6-0.6 

a4-3 

43-88    .96 

63.  z +0.3 

29.30      .19 

48.4  0.7 

54.9Z    .66 

75.8    0.7 

40.04    .zo 

36.0   0.6 

34-3 

43.61  -.99 

^.0-0.3 

29.  Z8  -.X9 

49.0-0.5 

54.23 -.69 

76.x -H>.z 

39.93 -^w 

35-4-0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/3  AndromedaeL 

tfiCeti 

38  CassiopeiaB. 

vPiaciam. 

Mean 

SolBF 

Date. 

Right 
Ascension. 

Declination 

Right 

SfftaA, 

Right 

Declination 
N4frth. 

Right 
Ascension. 

Declination 
North. 

h     m 

I     3 

•           r 

+35    4 

h     m 
I    18 

-  8  42 

h     m 
I    23 

+69*44 

h     m 
I    25 

+14*48! 

(Doc 

30.3) 

s 

44.6  -0.3 

s 
53.50 -.11 

m 

51.4 -a8 

t 
34.40 -.46 

28.8  40.8 

t 
59.2Z  — .xo 

m 
63.8  -0.5 

Jan. 

9-3 

58.41    .15 

44.2     0.6 

53-39    ." 

52.0    0.6 

33.92    .49 

29.3 +o.a 

59-10    .11 

63.3      0.6 

19.2 

58.25    :i5 

43-5    0-9 

53.27    .M 

52.6    0.4 

33-42    .50 

29.3-0-4 

38.98    .xa 

62.6     0.7 

29.2 

58.10    .15 

42.5    1.1 

53.15    ." 

52.9 -o.a 

32.91    .49 

28.6      X.O 

58.86      .X9 

6Z.9     0.7 

Feb. 

8.2 

57.95     .X4 

41.2     X.4 

53.04    •" 

53.1    0.0 

32.42    .46 

27.4    1.5 

58.74    'ix 

61.2     0.8 

18.1 

57.82  — .la 

39.7-1.5 

52.93 -.10 

53.0 -fo-a 

31.98  -.4X 

25.7 -x.9 

58.63  -.10 

60.4-0.7    1 

aS.x 

57.72    .09 

38.2     X.6 

52.84    .08 

52.7    0.4 

31.60     .33 

23.6    a.3 

58.53  .<* 

59.7     0.7 

Mar. 

10.  z 

57.65  -.05 

36.5     x.6 

52.78    .05 

52.2    0.6 

31.31     .«4 

2Z.Z     3.6 

58.46     .05 

59.0     0.6 

20.1 

57.63    -oo 

34.9    X.5 

52.75  -.oa 

5^-4    0-9 

3Z.Z2     •X4 

18.4    «.7 

58.43-^)9 

58.5      0.5 

30.0 

57.64 +.<H 

33.4     M 

t 

52.75 +.oa 

50.4    x«i 

3Z.O4-.oa 

X5.7    9.8 

58.43+^ 

58.Z    O.S 

Apr. 

9.0 

57.71  +.X0 

32.1  -x.a 

52.79 +.06 

49-2  +1.3 

3Z.O9  +.X0 

Z2.9-a.7 

58.47 +.06 

57.9 -O.X 

19.0 

57.84   -JS 

31.0    0.9 

52.87      .XX 

47.7     x.6 

5Z.25    .aa 

Z0.3    9.5 

58.55     -ix 

58.0  +0.9 

29.0 

58.02      .90 

30.3    0.6 

53.00    .X5 

46.0    x.8 

31-53    -34 

7.9  «.s 

58.69     .16 

58.3  0.5 

May 

8.9 

58.24      .95 

29.8  -0.3 

53.17    •19 

44.2    X.9 

31.93    .45 

5.8    x.9 

58.86      .90 

58.9  0.7 

Z8.9 

58.51     -99 

29.7  -h>.x 

53-37    .a3 

42.Z    a.x 

32.43    .54 

4.0    x.5 

59.08     .93 

59.7    x.0 

28.9 

58.82  +.3a 

30.0  +0.5 

53.62  +.a6 

40.0  +3.a 

33.OZ  +.6a 

1.7  -X.O 

59.33 +.«7 

60.8  +1.9 

Jane 

7.8 

59.16    .35 

30.7    a9 

53.89    .as 

37.8    a.a 

33.67     .68 

1.9  -0.5 

59.62     .SO 

62.2     x.s 

17.8 

5952    .57 

3Z.8    x.a 

54- X9    .so 

35.6    a.a 

34.37    .7a 

1.6    0.0 

59.93     .Sa 

63.7     1.6 

27.8 

59.89    .37 

33.2    1.5 

54.50    .31 

33.5    «.« 

35."    -75 

z.9+0.5 

60.25     .83 

65.4     1.8 

July 

7^ 

60.27    -17 

34.8     X.8 

54.82    .sa 

31.5    a.0 

35.87     .75 

2*6    I.O 

60.58    .83 

67.3    x-9 

17.7 

60.64 +.J6 

36.8  +a.o 

55.13 +.SX 

29.6  +X.8 

36.62 +.74 

3.8+1.4 

60.90  +.39 

69.2  +X.9 

27.7 

60.99    -34 

38.9    a.a 

55.44    .30 

27.9    1.6 

37.34    -71 

5.5     x.9 

6Z.22     .31 

7Z.Z    x.9 

Aug. 

6.7 

61.32     .3S 

41.2    M 

55.73    .« 

26.4    1.3 

38.04     .67 

7.6    9.3 

61.53    .a9 

73.0    x.9 

x6.6 

61.62    ,99 

43.6    «.4 

56.00    .a6 

25.3     X.O 

38.68    .6x 

ZO.O     3.6 

6z.8z    .97 

74.9    X.B 

26.6 

61.89    -'S 

46.0    a.4 

56.25     .23 

24.5    0.7 

39.26    .55 

Z2.8     9.9 

62.06    .94 

76.6    x.6 

Sept. 

5.6 

62.13  +•«' 

48.5 +«.4 

56.46  +.ao 

23.9+0-4 

39.78 +.48 

15.9 +3.a 

62.29  +b9X 

78.  z +1.5 

15.6 

62.32     .18 

50.9    a.4 

56.64    .x6 

23.7+0.1 

40.2  z    .40 

X9.I    3.3 

62.48     .x8 

79-5    x.s 

255 

62.48    .14 

53.2   «.s 

56.79    .13 

23.8— o.a 

40.57     .3X 

22.5    3.4 

62.64   .14 

80.7      X.X 

Oct. 

.    5-5 

62.60    .to 

55.4    *» 

56.90    .09 

24.2    0.5 

40.84    .aa 

26.0    3.5 

62.77      .XX 

8z.8    0.9 

15.5 

62.67    "^ 

57-4    1.9 

56.97    .06 

24.8    0.7 

4Z.0Z    •X3 

29.4    S.4 

62.86  .08 

82.6    0.7 

«5-5 

62.72  +.63 

59.2  +U7 

57.02  +.03 

25.6  -0.9 

4Z.ZO+.04 

32.8  +3.3 

62.92 +.05 

83.2  +0.5 

Nov. 

4-4 

62.73  -.ei 

60.8    x.5 

57.03    .00 

26.6     X.0 

41.09 -.05 

36.  z     3.x 

62.96  +.«a 

83.6     0.3 

14.4 

62.70    .04 

62.2     x.a 

57.02  -woa 

27.6      X.X 

40.99    .X4 

39.1    a.9 

62.96  -.01 

83.9  -H>.a 

«4.4 

62.65    .07 

63.2    0.9 

56.98    .05 

28.7     X.X 

40.8Z    •a3 

41-8    t-S 

62.94    -OS 

83.9    0.0 

Dec. 

4.3 

62.57    -09 

64.0    0.6 

56.92    .07 

29.7    x.0 

40.54    .SI 

44.1    9.x 

62.89    .06 

83.8  -0.9 

14.3 

62.46  — .xa 

64.4  +0.3 

56.85  —.09 

30.7  -1.0 

40.z9-.38 

46.0  +X.6 

62.83-^06 

83.6-0.3 

24.3 

62.33    .13 

64.6      0.0 

56.75    •» 

31.7    ^9 

39-79    .43 

47.4     X.I 

62.74    -^ 

83.2    0.4 

34-3 

62.19— .xs 

64.4  -0.4 

56.64  -.XX 

32.5-0.7 

39.33 -.48 

48.2  +0.6 

62.64 -bit 

82.7 -0.5 
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APPARENT  PLACBS  FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aEridani. 

•  Piscinm. 

/fArifitia. 

50  Cassiopeiae. 

Right 

DedinatioA 

Riffht 
Ascennoik 

Declin^don 

Right 
Ascensioa 

Declination 
NpftA, 

Right 

Declination 

h     m 
1   33 

• 

-57  44 

h     m 
1   39 

+  8  38 

h     m 
I   48 

• 
+  20   18 

h     m 

I  54 

• 

+71  55 

(Dec.    30.3) 

54.09-1.33 

106.9  -0.7 

• 
58.30 -.10 

• 
29.2  -0.6 

3 
58.02  -.lO 

m 
28.6-0.3 

8 

39.52  -%49 

47.3  +x.a 

Jan.      9.3 

53-76   -ss 

107.4-0.1 

58.20      .XI 

28.7   0.6 

57.91       .X3 

28.2      0.5 

39.00    .54 

48.3    0.7 

19.2 

53-43    -SS 

107.2  +0.5 

58.09      .X3 

28.0  0.6 

57.78      .13 

27.7      0.6 

38.44     -57 

48.6 +O.X 

29.2 

53.10    .39 

Z06.4     Z.O 

57.97      .« 

27.4   0.6 

57.65      .13 

27.0     0.7 

37.86     .58 

48.4-0.3 

Feb.     8.2 

52.79    .30 

105.2      1.5 

57.84      .13 

26.8  0.6 

57.52     .X3 

26.2    a8 

37.28     .56 

47.6     X.Z 

z8.z 

52.50 -.37 

103.4  +1.0 

57.73  -•" 

26.3-0.5 

57.39  --" 

25.4  -0.9 

36.74 -.5a 

46.3  -x-6 

28.1 

52.24  •n 

IOI.2     3.4 

57.63     .«9 

25.8  0.4 

57.27     .10 

24.5    0.9 

36.25     .45 

44.4    a.o 

Mar.   10. 1 

52.03  .19 

98.6     3.8 

57.55     -06 

25.5  0.3 

57.18  .08 

23.7    0.8 

35.85     .35 

42.2    3.3 

20.1 

51-87    -15 

95.6  3.1 

57.50 -.03 

25.3-0.1 

57.12  -  .O* 

22.9    0.7 

35.55     'M 

39.8     3.6 

30.0 

51.77 -.07 

92.4    S.S 

57.49 +.0X 

25.2  +O.X 

57.  zo    .00 

22.2     0.6 

35.37 --X3 

37.x    1.7 

Apr.     9-0 

51.73    .00 

88.943.5 

57.51  +.05 

25.4+0.3 

57.12 +.04 

21.7  -a4 

35-31  +.oi 

34.3 -a.8 

19.0 

51.76 +.07 

85.4    3.6 

57.58     .09 

25.8  0.5 

57.19      .09 

2Z.4-O.3 

35.40     .X5 

31-5    9.7 

29.0 

51.86    .14 

81.7     3-6 

57.70     .14 

26.5    a8 

57.30      .14 

2Z.3+0.t 

35.62     .39 

28.9    3.5 

May      8.9 

52.03      .90 

78.1     3.5 

57.85     .Z8 

27.4    1.0 

57.46      .18 

2Z.5    0.3 

35.97     -41 

26.6     3.3 

18.9 

52.27  .37 

74-7    S.4 

58.05      .33 

28.5      X.3 

57.66      .33 

2Z.9   0.6 

36.45     '53 

24.5    1.9 

28.9 

52.57 -K35 

71-3 +S.a 

58.29 +.35 

29.9+1.4 

57.91  +.36 

22.7 +a9 

3703  +.63 

22.8  —x.5 

June     7-8 

52.93    '38 

68.3    3.9 

58.56      .38 

3Z.4    1.6 

58.  Z9    .39 

23.7    x.x 

37.70     .7X 

2Z.6     X.O 

17.8 

53-34    •4« 

65.6    3.5 

58.86     .30 

331     1.7 

58.49  .31 

24.9    1-3 

38.45     -77 

20.9-^5 

27.8 

53.78    -45 

63-3    «.! 

59-17    -SI 

34.9    1.8 

58.82   .33 

26.4     X.5 

39.24     .8x 

20.6   0.0 

July      7.8 

54-24    -47 

6Z.4     X.6 

59-49    -3a 

36.8     1.9 

59.15  .34 

28.0    x.7 

40.07    .83 

20.8  +0.5 

17.7 

54.72 +hB 

6ao+z.z 

59.8X  +.33 

38.6 +X.9 

59.49 +.34 

29.7  +X.8 

40.90 +.«4 

2Z.6  +X.0 

27.7 

55-»9.  -47 

59.2+0.5 

60.13    -31 

40.5     X.8 

5982  .33 

31.5     x.8 

41.74     -8a 

22.8     X.4 

Aug.      6.7 

55-65    -45 

59.0   0.0 

60.43    -aQ 

42.2     X.7 

60.  Z4    .3t 

33.4    1.8 

42.55     .79 

24.4    x.g 

z6.6 

56.09    .41 

59.3-0.6 

60.71    .37 

43.9     x.6 

60.44    .^9 

35.2     x.8 

4331    .n 

26.5    3.3 

26.6 

56-48    ^ 

60.2      Z.3 

60.97     .85 

45.4     «.* 

60.72    .36 

37.0    x.7 

44.02    .68 

28.9     3.6 

Sept.     S'6 

56.83  4-.S9 

61.6  -X.7 

6Z.20  +.S3 

46.6  -f-x.a 

60.97  +•«! 

38.7  +Z.6 

44.67  +.6x 

3X.7  +a.9 

15-6 

57-1I    .35 

63.5      3.x 

61.40     •ig 

47.7    x-o 

61.19     .30 

40.3    1.5 

45.24    .53 

^  34.7    3.r 

255 

57-33    -19 

65.8      3.5 

61.57     -15 

48.6    0.8 

61.38    .X7 

4X.7    x.3 

45-73    -44 

37.9    3.3 

Oct.      5-5 

57-49    •" 

68.4    «.7 

6Z.7Z      .X3 

49.2    0.5 

61.53     .14 

43.0    x.3 

46.  Z3    .35 

4X.2     3.4 

15.5 

57-57 +-«5 

7X-3    «.9 

61.81   .09 

49.6    0.3 

61.65    .zx 

44.x      X.0 

46.43    .35 

44.6    3.4 

25.5 

57.58 -.03 

74.a-«-9 

61.89  +-06 

49.8+0.1 

61.74  +.07 

45.0+0.8 

46.62 +.X4 

48.1+3.4 

Nov.     4-4 

57.53    .09 

77.x     «.9 

61.93  -K03 

49.9 -O.X 

6z.8o    .04 

45.7  0.6 

46.71  +^ 

5X.4    3.3 

14.4 

57-41    .15 

79.9  «.? 

61.95    -oo 

49.7    o-a 

6Z.83+.03 

46.2  0.5 

46.70  -u)7 

54.6    3.x 

24.4 

57.23    •«> 

82.5  3.4 

6Z.94  "^oa 

49.5    0-3 

6Z.83  -.ox 

46.6    0.3 

46.58     .17 

57.5    «-8 

Dec.     4-3 

57.OX     -35 

84.7  «.• 

6Z.9Z     .03 

49.Z     0.4 

6z.8o    .04 

46.8 -H».  I 

46.35     -«7 

60.2    M 

14-3 

56.74 -..38 

86.5 -X.5 

6Z.85  -.07 

48.6  -0.5 

6Z.75  -.07 

46.8 -0.x 

46.04  -.36 

61.4+3.0 

243 

56.44     .31 

87.8     I.O 

61.77     .«9 

48.  z    0.6 

6Z.67    .09 

46.7    0.3 

45.63     .44 

64.2    Z.5 

34-3 

56. 12 -.33 

88.5  -0.5 

61.68  -.xo 

47.5  -0-7 

61.57 -.11 

46.4-0.4 

45.z5-.5x 

65.5  +X.0 

318 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

aArietis. 

f»Ceti. 

iCassiopeuB. 

f'Ceti. 

Mean 

Solar 
Date. 

AacenaioiL 

Declination 
North, 

Right 
Ascension. 

Dedlination 
North, 

RiKht 

Declination 
North. 

Right 
Ascension. 

Declination 

North, 

h    m 
2     I 

• 

+aa  58 

h     m 
2     7 

+  8  az 

h     m 
2  20 

+66  56 

h     m 
2     22 

+  7  59 

(Dec. 

30.3) 

23.Z3  -wxo 

ft 

44.6 -o.a 

s 
33-64 -.«• 

57.x-<fc.6 

s 
36.zz-.33 

IT 
44.9+1.3 

s 
42.24  -.08 

62.4-0.6 

Jan. 

9-3 

23.02    .n 

44.3    0-4 

33.55    .10 

56.5    0.6 

35.75    -98 

46.0        0.8 

42.Z6    .lO 

6z.8    oJS 

19.2 

22.90    .15 

43.8    0.5 

33.44    •» 

55.9    0.6 

35.34    •4a 

46.6  4h>.3 

42.05    .xa 

6z.2    a.6 

29.2 

22.76    .14 

43.2    0.7 

33.3X    .13 

55.3    0.6 

34.9X    ^ 

46.6 -^s 

41.92    .zs 

60.6    0.5 

Feb. 

8.2 

22.62    .14 

42.4    0.8 

33.18    .13 

54.8    0.5 

34.46   •U 

46.0    0.8 

4Z.79    .X4 

60.Z    0.3 

Z8.2 

22.48  -wis 

4Z.6  -0.9 

33.05 -.xa 

54.3-0.5 

34.03 -.4a 

45.0 -X.3 

4z.65-.z3 

59.6-0.4 

28.2 

22.36    .XZ 

40.7    0.9 

32.93    ." 

53.9    0.4 

33*62    .37 

43.5     «.7 

4X.53    -w 

59.2     0.3 

Max. 

XO.I 

22.25    -V 

39.7    «-9 

32.83    .09 

53.5    0.3 

33.28    .3X 

4Z.6    a.1 

4Z.42    .zo 

58.9    o.a 

20.Z 

22.  Z8     .09 

38.9    0.8 

32.76    .06 

53.3 -<>.i 

33.00     .33 

39.3   «-S 

4X.33  -07 

58.8— ObX 

30.x 

22.Z4  --oi 

38.0    0.7 

32.72  -.oa 

53.3+0.1 

32.8Z     .14 

36.9    a.5 

4Z.28  -W04 

58.8 -hKX 

Apr. 

9.x 

22.X5+.03 

37.4-0.6 

32.72  +.oa 

53.5+0.3 

32.73 -.03 

34.3 -a.6 

4Z.26  4%oi 

58.9+0.3 

Z9.0 

22.20     .06 

36.9    0.4 

32.76    .06 

53-9    0.5 

32.75 +.08 

3X.7    a.5 

4X.29    .05 

59.3     0.5 

29.0 

22.3Z     .13 

36.6-0.1 

32.85      .XX 

54-5    0.7 

32.88    .19 

29.2    a.4 

4X.37    .xo 

59.9     0.7 

May 

9.0 

22.46     .x8 

36.6  +0.1 

32.98    .z6 

55.3    0.9 

33x2     .« 

26.9    «.a 

4X.48    .H 

60.7      04 

Z8.9 

22.66     .« 

36.9    0.4 

33.X6    .ao 

56.4    x.a 

33.46    .39 

24.9    X.9 

4Z.65    .x8 

6z.8    I.X 

28.9 

22.90  +.96 

37.4+0.7 

33.37 +.«3 

57.7 +X.4 

33.90 +.48 

23.2  -1.5 

4Z.85  +.aa 

63.0  +1.3 

Jane 

7-9 

23.17     .89 

38.2    0.9 

33.62    .•7 

59.x    1.5 

34.4X     .55 

2Z.8    X.I 

42.09    .a6 

64.4     x.5 

Z7.9 

23.48     .3X 

39.3    i.a 

33.90    .99 

60.7    X.7 

34.99      •«! 

2Z.O    0.7 

42.36    .a8 

66.0    1.6 

27.8 

23.80     .33 

40.6    X.4 

34.2X     .31 

62.4    1.7 

35.63   .fis 

20.5  -o.a 

42.66    .30 

67.7    x.7 

July 

7.8 

24.14     .34 

42.0     X.6 

34.52    .3a 

64.2    1.8 

36.29    .68 

20.5  -^i 

42.97    .St 

69.4     x.7 

Z7.8 

24.48 +.34 

43.7+1.7 

34.84 +.39 

66.0 +X.8 

36.98 +.69 

2Z.O  +0.7 

43.28 +.sa 

7Z.2+1.7 

27.7 

24.82     .33 

45.4     X.8 

35.  z6    .3x 

67.7    x.7 

37.67     .« 

22.0     X.Z 

43.60    .sa 

72.9    x.7 

Aug. 

6.7 

25.15     .3a 

47.2     x.8 

35.47    .30 

69.4     x.6 

38.35     .67 

23.3     1.6 

43.9X     .31 

74.5     X.6 

Z6.7 

25.46     .30 

49.0     1.8 

35.76    .a8 

71.0    X.5 

39.0X    .64 

25.1      1.9 

44.2Z    .a9 

76.0    1.4 

26.7 

25.75    .a8 

50.8     1.8 

36.04    .a6 

72.4     «.3 

39.63    .60 

27.2    a.3 

44.49    •a7 

77.4     M 

Sept 

5.6 

26.02  +.25 

52.5  +1.7 

36.29 +.a4 

73.6 +X.X 

40.20 +.55 

29.6 +a.5 

44.75 +^a5 

78.54^.1 

15.6 

26.25      .M 

54.1     x.6 

36.51    .ai 

74.6    0.9 

40.72    .49 

32.3    a.8 

44.99    .aa 

79.5     0.8 

25.6 

26.45     .19 

35.6     x.4 

36.70    .18 

75.4    0.7 

4Z.Z8    .4a 

35.2    3.0 

45.X9    .X9 

80.2     0.6 

Oct. 

5.6 

26.62   .16 

57-0    X.3 

36.87     .X5 

75.9    0.5 

4X.57    -36 

38.2    3-x 

45.37    -rf 

80.7     0.4 

i 

X5.5 

26.76     .X3 

58.2    x.a 

37.00    ." 

76.3    o.a 

4Z.89    .a8 

4X.3    3.a 

45.5a    .15 

8z.o  4«.a 

25.5 

26.87  +.09 

59.3  +X.O 

37.ZO+.09 

76.4 +0.X 

42.Z3  +.ao 

44-5 +3.a 

45.64 +.XO 

8z.o    ObO 

Nov. 

4-5 

26.94     .06 

60.  z    0.8 

37.  z8    .06 

76.4-0.1 

42.29    .xa 

47-6    3.x 

45.72    .07 

80.9 -o.a 

Z4.4 

26.98  +.03 

60.8    0.6 

37.22  +.03 

76.2    0.3 

42.37 +.03 

50.7    a.9 

45.78    .04 

80.7    0.3 

24.4 

27.00     .00 

6Z.4    0.4 

37.24    .00 

75.9    0.4 

42.36 -.04 

53.5    a.7 

45.8Z  +.oa 

80.3    0.4 

Dec. 

4-4 

26.98  -.oa 

6Z.7    o.a 

37.22  ^.ox 

75.4    0.5 

42.26    .14 

56.  z    a.4 

45.8Z  -.01 

79.9    0.5 

1 

Z4.4 

26.93  -.06 

6z.9-H>.i 

37.z8-.05 

75.0-0.5 

42.09 -.aa 

58.3 +a.x 

45.78  -.04 

79-3 -«^5 

24.3 

26.86    .09 

6z.8  -O.X 

37.12     .08 

74.4    0.6 

4X.83    .a9 

60.2    X.6 

45.73   '^V 

78.8    e^ 

34-3 

26.76  -.XX 

6z.6  -«.s 

37.03  -.xo 

73.8  -0.6 

4X.5X  -.35 

6Z.5+X.X 

45-65-.^ 

76.2 -ouS 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMn 
Solar 

rCetL 

aCetL 

48Cephei{H.) 

CArietia. 

Date. 

IU«fat 
Ascensioa. 

Declination 
JfyrO. 

Right 
A«:ensioa. 

DecUnation 

Right 
Ascenaioa 

DcK^lination 
North, 

Right 
Aacenaion. 

Declination 
North, 

h     m 

•       9 

h     m 

• 

h     m 

•                9 

h     m 

• 

a  37 

+  a  48 

a  56 

+  341 

3      7 

+77  21 

3    8 

+  20   39 

(Dec. 

30.3) 

a 
59-X7-«7 

• 
Z2.9-«.7 

s 
55x7 -.«6 

m 
Z5.4-O.7 

a 
X8.94-  .53 

45.x  +3.Z 

8 
60.40  -.06 

57-5-0.1 

Jan. 

9-3 

59.08    .ZO 

Z2.2     0.7 

55.09     .09 

Z4.6     0.7 

X8.33     .66 

47.0    Z.6 

60.33      .09 

57-4    0.3 

19.2 

58.97    .za 

ZZ.6     0.6 

54.98     .zz 

Z4.O     0.6 

X7.6Z      .77 

48.4    x.z 

60.23      ." 

57.x    0.3 

29.2 

58-84   -IS 

Z1.0    0.5 

54-86    .Z3 

X3.4      0.5 

z6.8o    .83 

49.2+0.5 

60.  ZO     .Z4 

56.8    0.4 

Feb. 

8.2 

5«-7X    •H 

10.5     0.4 

54.72    -Xi 

X2.9     0.4 

15.95     -86 

49.5 -O.Z 

59.95     .Z5 

56.3    0.5 

Z8.2 

58.57 -.Z4 

ZO.Z-«.3 

54.58 -.Z4 

X2.5-O.3 

X5.07-  .86 

49.x  -0.7 

59.80 -.Z5 

55.8-0.5 

28.2 

58-43   .IS 

9.9 -«.a 

54.44    .«4 

X2.2     0.3 

Z4.23     .8z 

48.  Z      z.3 

59.64     .X3 

55-2    0.6 

Mar. 

zo.z 

58.31    .zz 

9.8    0.0 

54-30    .za 

Z2.Z  -O.Z 

X3.45     .73 

46.7  1.7 

59.50     .Z3 

54-6    0.6 

20.1 

58.22    .oB 

9.9+o.t 

54.19    .ZO 

X2.Z  +O.Z 

Z2.78     .6z 

44.7    a.i 

59.38     .xz 

54.0    0.6 

30.1 

58.15   -as 

ZO.Z     0.4 

54.XX     u»6 

X2.3    as 

12.24     .46 

42.4    «.4 

59.28     .08 

53.4    0.5 

Apr. 

9.x 

58.Z2  — .oz 

zo.6+0.6 

5407-03 

Z2.7  +0.5 

XX.86-  .29 

39.8  -3.6 

59-22  -.04 

52.9-0.5 

Z9.0 

58.Z3+.03 

ZI.2    a8 

54.06  +.03 

13.3     0.7 

XZ.66-  .iz 

37.1    a.8 

59. 2  Z  +.OZ 

52.5    0.3 

29.0 

58.  z8    .08 

12. 1     Z.O 

54.  XO    .06 

X4.X     0.9 

ZZ.65+  .09 

34.2    3.8 

59.24  .06 

52.3  -0.3 

May 

9.0 

58.28    .ZS 

13.2     x.s 

54.X8    .zz 

.  X5.0    z.z 

ZZ.83     .«7 

3X.5    «.? 

5932  ." 

52.2  +O.Z 

Z9.0 

58-43    .X7 

Z4.4    1.4 

54-31    .Z5 

z6.2     Z.3 

X2.20      .45 

28.8    3.5 

59.45  .15 

52.4    0.3 

28.9 

58.6Z  +.az 

15.9 +1.5 

54.48 +.Z9 

Z7.6  +Z.4 

X2.74+  .6a 

26.4-3.3 

59.63 +.«> 

52.740.5 

June 

7.9 

58.84    .34 

17.5     1.7 

54.69   .«s 

Z9.Z     Z.6 

13.45     .77 

24.3    3.0 

59.85  .«♦ 

53.3    0.7 

Z7.9 

59.09    .«7 

19.2     1.7 

54-93    .«6 

20.7     Z.7 

Z4.29     .90 

22.5     X.6 

60.ZX    .37 

54.0    0.9 

27.8 

59.37    •■9 

2Z.O    Z.8 

55.20     .30 

22.4     z.7 

Z5.26   Z.00 

2Z.Z     z.z 

60.39     .30 

55.0     Z.0 

Jnly 

7.8 

59.^    .30 

22.8     z.8 

55.49    -30 

24.2     z.7 

X6.3Z    X.09 

20.2     0.7 

60.70   .33 

56.  z    z.a 

X7.8 

59.98 +.31 

24.6 +Z.7 

55.80 +.3Z 

25.9+1.7 

X7.44+Z.Z5 

X9.8  -0.3 

6Z.02  +.33 

57.4 +«.3 

27.7 

60.30    .31 

26.3    Z.6 

56.  ZX    .3x 

27.5     z.6 

z8.6z   z.z8 

Z9.8  +0.3 

6X.36     .33 

58.7    «.3 

Aug. 

6.7 

60.60    .30 

27.9    1.5 

56.42     .3x 

29.0     x.s 

Z9.79  x.z8 

20.3   0.7 

6Z.69     .33 

60.0    1.4 

16.7 

60.90     .39 

29-3    1.3 

56.72     .30 

30.4     '.3 

20.97   1.17 

2X.3      z.3 

62.02     .33 

6Z.4     Z.4 

26.7 

6z.Z9    .flB 

30.5    «.i 

57.02     .48 

3Z.6    z.z 

22.  X3   I.ZS 

22.7     Z.6 

62.33     •31 

9 

62.8    z.3 

Sept. 

5.6 

6x.45+.«5 

31.4 -H>.8 

57.29 +-a6 

32.6+0.8 

23.24+Z.07 

24.5  +3.0 

62.63  +.99 

64.0 +1.3 

Z5.6 

6Z.69    .Q 

32.  Z    0.6 

57.54    -ai 

33.2    0.6 

24.28  z.00 

26.6    3.3 

62.9Z     .37 

65.2      Z.Z 

25.6 

6Z.9Z    .to 

32.6     0.3 

57.77    -« 

33.7    0.3 

25.23     .90 

29.x    a.6 

63.17  •« 

66.3      Z.O 

Oct. 

5.6 

62.  ZO    .Z7 

32.8  +0.Z 

57.98    .Z9 

33.9 +O.X 

26.08     .79 

3X.9    a-9 

63.40      .33 

67.3  0.9 

15.5 

62.26    .Z4 

32.7 -o.a 

58.  z6    .z6 

33.8-0.3 

26.8z     .^ 

35.0   S.I 

63.60     .Z9 

68.  z    0.7 

255 

62.39 +.11 

32.4-0.4 

58.30  4vis 

33.6-0.4 

27.42+  .53 

38.x +3.3 

63.78  +.z6 

68.7  +0.6 

Nov. 

4-5 

62.49    .oB 

32.0    0.5 

58.42    .tz 

33.x    0.5 

27.87    .38 

41*4    3.3 

63.93    .Z3 

69.3    0.5 

Z4.4 

62.56    .06 

3Z.4    0.6 

58.5Z     .08 

32.5    0.7 

28.Z7    .33 

44.8    3.3 

64.04      .XO 

69.7    0.4 

24.4 

62.60  +.03 

30.7    0.7 

58.57    .<H 

3X.8    0.7 

28.3Z+  .05 

48.0    3.3 

64.Z2  .07 

70.0    0.3 

Dec. 

4-4 

62.6Z     .00 

29.9   as 

58.60  +.0X 

3X.Z    0.8 

28.27—  .M 

5X.X    3.0 

64.Z7+.03 

70.2    0.3 

14-4 

62.59-03 

29.  z  -0.8 

58.60 -.08 

30.3 -H>.8 

28.07-  .29 

54.0 +«.7 

64.  z8    .00 

70.3 +O.Z 

243 

62.54    .06 

28.3    0.8 

58.56     .05 

29.5    0.8 

27.70       .45 

56.6    3.4 

64.Z6— .03 

70.3 -O.Z 

34-3 

62.46  -.08 

27.6  -0.7 

58.50  -.08 

28.7  -0.7 

27.18-  .39 

58.8  +3.0 

64.ZZ— .07 

70.2-0.3 
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* 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aPerMi 

tEndanl 

(fPenei. 

vTaoii. 

Mean 

Solar 
Date. 

1 

Right 
AacenaioD. 

Declination 

Right 
Ascension. 

Declination 

Right 
Ascension. 

DecUnation 
North, 

Right 
Ascension 

North. 

h     m 

3  16 

+49  29 

h     m 

3  28 

• 

-9  47 

h     m 

3  35 

•        * 

+47  27 

h     m 

3  41 

• 

+23  47 

(Dec. 

30.4) 

6o.Z2-wXO 

m 
58.6 +X.2 

6.30— .06 

80.4 -X.S 

a 
37.57 -.08 

46.3  4.1.3 

a 
23.43 -.04 

* 
23.440.1 

Jan. 

9-3 

59.99    -15 

59.6    0.8 

6.22  .09 

81.6      Z.I 

37.47   .»s 

47.3      0.9 

23.37     .07 

23.5    oo 

19.3 

59.82    .19 

60.3  0.5 

6.12    .la 

82.6    0.9 

37.32    .X7 

48.0     0.6 

23.28    .zx 

23.4-0.1 

29.3 

59-61    •« 

60.6 +0.X 

5-99    .14 

83.4  0.7 

37.13    .«> 

48.4  4o.a 

23.16    .13 

23.2    o^a 

Feb. 

8.2 

59.37     .«4 

60.5  -0.S 

5.84    -XS 

84.0  0.4 

36.91     .^ 

48.5 -O.X 

23.OZ     .13 

23.0    0.3 

18.2 

59.13 -.»4 

60.0-0.7 

5.68 -.16 

84.3 -o.a 

36.68 -.a* 

48.2 -O.S 

22.85  -.16 

22.6-0^ 

28.2 

58.88     .84 

59-2    ».o 

5.52    .«« 

84.440.1 

36.44    -as 

47.5    0.8 

22.69     .x6 

22.1    O.S 

Mar. 

Z0.2 

58.65      .93 

58.0    X.3 

5.36    .15 

84.2    as 

36.21    .aa 

46.6      X.I 

22.52     .15 

21.5    Ob6 

20.Z 

58.45      .18 

56.6    1.5 

5.22    .JS 

83.7    0.6 

36.00    .19 

45.3    x.3 

22.38     .13 

2a9    0^ 

30.1 

58.29      .1$ 

55.0    1-7 

5.11    .n 

83.0    0.8 

35.84    .X4 

43.9    X.5 

22.26     .10 

20.3    0.6 

1 

Apr. 

9-1 

58.19 —.07 

53.«-».8 

5.02  -.07 

82.04.X.X 

35.72-09 

42.3 -x.6 

22.17 -.07 

19.7-0.6 

19.1 

58.15 -.01 

51.4    X.8 

4.98 -.oa 

80.8    1.3 

35.65 -.03 

40.7     1.7 

22.13— .oa 

19.1     O.S 

29.0 

58.17  +.06 

49.6    1.7 

4.98  +.oa 

79.3     1.6 

35.66 +.03 

39.0     1.6 

22.13 +.03 

18.7     <M 

May 

9.0 

58.26    .IS 

47.9    1.6 

5.02    jfA 

77.6    x.8 

35.72    .10 

37.4    x-5 

22.18     .06 

18.4  -^a 

19.0 

58.42    .19 

46.4    1.4 

5.10    .xz 

75.8    1.9 

35.85     .16 

35.9     1.4 

22.28     .13 

18.3      Ob* 

28.9 

58.65 +.a6 

45.1 -..a 

5-23 +.15 

73.8  +a.o 

36.05  4..a3 

34.7 -X.* 

22.43  +.17 

18.3  4o.i 

Jane 

7.9 

58.94    .31 

44-1    0.9 

5.41     .19 

71.7    a.x 

36.31    .a8 

33.6    0.9 

22.63    .as 

18.5    0.3 

X7.9 

59.27      36 

43.4    «.6 

5.62    .as 

69.6    a.x 

36.61    .33 

32.8    0.6 

22.86    .as 

19^    O.S 

27.9 

59.65    .40 

43.0-0.3 

5.86    .as 

67.4    a.f 

36.96    .^ 

32.4 -«.3 

23.13    .as 

19.6    0.7 

July 

7.8 

60.07     .4a 

42.9  4o.x 

6.13    .98 

65.3    i.o 

37.35    .40 

32.2    0.0 

23.43     .Sx 

20.4    0.8 

17.8 

60.50 +.44 

43.2  +0.4 

6.41  +.a9 

63.4  +1.9 

37.76  4-.4a 

32.3  +0.3 

23.74 +.3a 

21.3  4-x.o 

27.8 

60.95     .45 

43-8    0.7 

6.71     .so 

61.6     X.7 

38.19    .43 

32.7    0.5 

24.07     .S3 

22.3     z.x 

Aug. 

6.8 

61.40    .45 

44.6     x.o 

7.01     .30 

60.0     X.4 

38.63     .44 

33.4    0.8 

24.41     .34 

23.4     X.X 

X6.7 

61.85     .44 

45.8     1.3 

7.31     .30 

58.7      I.X 

39.07    .43 

34.3     t.x 

24.75      33 

24.6     X.I 

26.7 

62.29    .43 

47.2     1.5 

7.61     .a9 

57.8    0.8 

39.50    .4a 

35.5     1.3 

25.08    .sa 

25.7    1.x 

Sept. 

3.7 

62.71  +.41 

48.8  +1.7 

7.89 +.87 

57.140.4 

3991  +.4X 

36.9 +X.5 

25.40 +.3X 

26.84-1.1 

15.6 

63.10    .38 

50.5     1.9 

8.l6    .a6 

56.940.x 

40.31    .38 

38.4     x.6 

25.70    .19 

27.9     X.O 

25.6 

63.47     .35 

52.5    a.o 

8.40    .a3 

57.0-0.3 

40.68    .36 

40.1     1.7 

25.98     .Vf 

28.8   0.9 

Oct. 

5.6 

63.80    .31 

54.5    a.x 

8.62     .ax 

57.5    0.6 

41.02    .33 

41.8     x.8 

26.25    •« 

29-7  0.8 

15.6 

64.10     .47 

56.6    a.x 

8.82    .x8 

58.2    0.9 

41.33    .a9 

43.7     X.9 

26.49    .«3 

30.5  0.7 

25.5 

64.35  +.«3 

58.7 +a.i 

8.99 +.16 

59.3 -x.a 

41.60  +.a5 

45-6  +X.9 

26.70 +.ao 

31.240.7 

Nov. 

4-5 

64.57     .X9 

60.9      3.1 

9.13     .13 

60.6    x.4 

41.84    .ai 

47.6    x.9 

26.89    -XT 

31.8   0.6 

14-5 

64.73     .14 

63.0    a.x 

9.24     .09 

62.0    1.5 

42.02    .16 

49.5    x.9 

27.04   .u 

32.3  0.5 

24-5 

64.84     .09 

65.0    a.o 

9.31     .06 

63.6    1.6 

42.16      .XX 

51.4    1.8 

27.16     .XO 

32.8  04 

Dec. 

4-4 

64.90 +.03 

66.9    1.8 

9.36  +.03 

65.2     X.6 

42.25    .06 

53-1    x.7 

27.24    .06 

33.1    O.S 

X4.4 

64.91  -^oa 

68.6  +X.6 

9.37 -.ox 

66.8-1.5 

42.29  4-.OX 

54.7+1.5 

27.29 +'OS 

33-4 -NKa 

24.4 

64.86    .07 

70.0    1.4 

9.34     .04 

68.2    x.4 

42.27  -.05 

56.2    1.3 

27.30  —.01 

33-6  40.1 

34-4 

64.76  -.!« 

71.2 +1.1 

9.28  -.07 

69.6— i.a 

42.20  -.xo 

57.3 +I.X 

27.26  —.05 

33.6    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPersei. 

rEridanL 

yTanri. 

eTanri 

Mean 

Solar 
Data. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Dech'nation 

Ascension. 

Nvrtk, 

Ascension. 

SffiaJk. 

Ascension. 

Ncrth. 

Ascension. 

North. 

h      m 

• 

h     m 

•        t 

h     m 

•        9 

h     m 

• 

3  47 

+31  34 

3  53 

-13  47 

4  13 

+  15   22 

4  22 

+1857 

(Dec. 

30.4) 

8 
41.32 -.03 

52.6+0.5 

S 
15.24 -.05 

62.7 -.1.6 

a 
57.78 -.01 

53.x -0.3 

s 
38.04    .00 

X6.4  -0.1 

Jan. 

9-3 

41.26      .08 

53.0    O.S 

X5.Z8      .08 

64.x     I.S 

57.75    .05 

52.9    0.3 

38.02  -.04 

X6.3    as 

X9-3 

41. z6    .IX 

53.3 -N>.« 

X5.08    .n 

^65.4      X.Z 

57-68    .09 

52.5    0.3 

37.96     .08 

x6.2    0.3 

29.3 

41.03    .14 

53.3    <>-o 

14.95    .14 

66.3    0.8 

57.58    .za 

52.2    0.3 

37.86     .11 

Z5.9    0.3 

Feb. 

8.3 

40.88    .17 

53.2 -^.« 

14.80    .16 

67.0    0.6 

57.45   -u 

5X.9    0.3 

37-74    .U 

15.7    0.3 

X8.2 

40.70— .18 

52.9-0.4 

x4.64-.17 

67.4  -0.3 

57.30 -.z6 

51.5 -«.3 

37.58 -.16 

X5.4-0.3 

28.2 

40.52     .18 

52.4    0.6 

14.47    .17 

67.6    0.0 

57.X4    .16 

5X.2    0.3 

37.42    .17 

15.X    0.3 

Mar. 

10.2 

40.34     .17 

5X.7    0.7 

X4.30    .16 

67.4  4i>.3 

56.98    .ifl 

50.9    0.3 

37.25    .16 

X4.8    0.3 

90.2 

40.18     .15 

50.9    0.8 

14.M    -IS 

66.9    0.6 

56.82     .14 

50.6     0.3 

37.09    .15 

X4.4    0.3 

30.1 

40.04     .M 

50.0    0.9 

X4.0X    .za 

66.Z    0.9 

56.69    .la 

50.3     0.3 

36.95    -«3 

14.X    0.3 

Apr. 

9.1 

39.94 -.08 

49.x  -0.9 

13.90 -.09 

65.1 +i.a 

56.58 -.09 

50.1  -0.3 

36.83  -.10 

X3.7-o,3 

19. 1 

39.89 -.03 

48.2    0.9 

13.83    .05 

63.8    1.4 

56.51    .05 

50.0     0.0 

36.76    .06 

13.5    0.3 

29.0 

39.88  +.0« 

47.4    0.8 

X3.80— .01 

62.2    1.7 

56.48  —.01 

50.0  +0.1 

36.72 -.01 

13.3-0.1 

May 

9.0 

39.93     .07 

46.6    0.7 

Z3.82  +.04 

60.4    1.9 

56.50  +.04 

50.2      0.3 

36.73 +-03 

X3.2    0.0 

19.0 

40.03     .15 

46.0    0.5 

Z3.88    .08 

58.5    «-o 

56.57    .09 

50.5      0.4 

36.79   .08 

X3.3  +0.3 

39.0 

40.18 +.18 

45.6-^.3 

13-98  +.13 

56.3 +«.a 

56.68  4-.13 

50.9  +0.5 

36.89 +.13 

X3.6+0.3 

Jane 

7-9 

40.39     .« 

45.4-0.1 

14. 13    .17 

54.x    a.3 

56.83    .18 

51.5      0.7 

37.05     .17 

13-9    0.4 

17.9 

40.63     .26 

45.3  -N>.i 

14.32    .ai 

51.8    a.3 

5703    .ai 

52.2    0.8 

37.24     .31 

14.4    0.6 

27.9 

40.91     .30 

45-5    0.3 

X4-55    'M 

49.6    a.3 

57-26    .25 

53- 1    0.9 

37.47     •»4 

15.0    0.7 

Jnly 

7-9 

41.23     .3a 

45-9    0.5 

X4.80    .96 

47.4    «.i 

57.52    .87 

54.1    «.o 

37.73     .«7 

Z5;8    0.8 

X7.8 

41.5^+34 

46.5 -N>.7 

X5.07+.a8 

45.3 +«.o 

57.80  +.39 

55.1  +1.0 

38.OX  +.50 

z6.6  +0.9 

27-8 

41-91     .35 

47.2    0.8 

15-36    .30 

43-5    «.8 

58.10    .31 

56.2    I.I 

38.32     .31 

17.5    0.9 

Aug. 

6.8 

42.27    .36 

48.  z    x.o 

Z5.66    .30 

4Z.8    1.5 

58.42    .31 

57-2    x.o 

38.63     .33 

X8.4    0.9 

16.7 

42.63    .36 

49.1    1.0 

X5.97    -30 

40.5    I.I 

58.73    .sa 

58.3    1.0 

38.95     .33 

19.3    0.9 

26-7 

42.98    .35 

50.2     Z.X 

X6.27    .30 

39.6    0.8 

59.05    .31 

59.2    0.9 

39.27     .3a 

20.2    0.8 

Sept. 

5-7 

43.32  +  34 

5X.3+I.J 

16.56  4^J9 

39.0+0.4 

59.36 +.31 

60.0  +0.8 

39.59+31 

2X.0  +0.7 

15.7 

43.65     .3a 

52.5    i.« 

X6.84    .S7 

38.8    0.0 

59.66     .39 

60.7    a6 

39.90     .30 

21.7     0.6 

25.6 

43.96     .30 

53.7    »•« 

Z7.Z0    .ts 

39.0-0.4 

59.95    .«8 

61.3    0.5 

40.20     .39 

22.2     0.5 

Oct. 

5.6 

4425     .18 

54.8    1.1 

17.34    .«3 

39.7    0-8 

60.22    .36 

6X.7    0.3 

40.48     .37 

22.7     0.4 

15.6 

44.51     .as 

55.9    1.1 

X7.56    .« 

40.6    I.I 

6a47    .34 

61.9  +0.3 

40.75    -as 

23.0     0.3 

25.6 

44.75  +.aa 

57.0  +X.O 

Z7.75+.18 

4Z.9-1.4 

60.70  +.33 

62.0    0.0 

40.99  +.33 

23.3  +0.3 

Nov. 

4.5 

44.95     .19 

58.0    x.o 

17.92    .X5 

43.5     1.6 

60.9X    .19 

62.0-0.1 

4I.2X       .30 

23.4  +0.1 

14.5 

4513    .15 

59.0    0.9 

Z8.05    .xa 

45-2    1.8 

6x.o8    .16 

61.9    0.3 

41-40     .17 

23.5      0.0 

24.5 

45.26    .w 

59.9    0.9 

X8.15     .08 

47.0    X.9 

6X.23    .13 

61.7    0.3 

41.56     .14 

23.4      0.0 

Dec. 

4.4 

45.36    .08 

60.7    0.8 

18.22     .05 

48.9    1.9 

6Z.34    .09 

61.4    0.3 

4Z.68     .10 

23.4-0.1 

144 

45.41  +.03 

61.4  +0.7 

X8.25  +.0X 

50.7  -1.8 

6X.4X+.05 

61.1  -0.3 

41.76 +.06 

23.3  -0.1 

24.4 

45^42  -.01 

62.0    0.5 

18.24  -.03 

52.5     X.7 

61.45 +wOI 

60.8    0.3 

4X.8Z  +.02 

23.2      0.1 

34-4 

45.39 -.05 

62.5  -H).4 

z8.20  -^06 

54.1  -X.5 

61.44 -.03 

60.4-0.3 

41.81  -n.03 

23.0-0.3 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Tanri 
{A/dedaran.) 

a  Camelopardalis. 

I  Anrigae. 

XX  Ononis. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascensioa 

Declination 
North. 

Right 
Ascension. 

DecIinaUon 
North. 

Right 
Ascension. 

Declination  , 
North.       « 

h      m 

4  30 

+  16    18 

h      m 

4  43 

+66    9 

h      m 

4  50 

• 

+33  0 

h     m 

458 

+»5  15 

(Dec.    30.4) 

2.55  +.01 

m 
16.7  -0.3 

52.38  -.04 

78.4  +2.4 

s 
19.42  +.03 

n 
21.5+0.7 

43.02 +.P5 

• 
45.8-0.4 

Jan.      9-4 

a.54--o* 

16.5      0.3 

52.28     .X5 

80.6    e.x 

19.42 -.03 

22.x      0.6 

43.03  -.01 

45.4    «.3 

X9.4 

2.48    .08 

16.2      0.3 

52.09     .34 

82.5     x.d 

19.37    .07 

22.6     0.5 

42.99    .06 

45.1    0.3 

29.3 

2.39    .11 

15.9      0.3 

51.80     .32 

84.1  ^  X.4 

19.28      .X2 

23.0     0.3 

42.92    .09 

44.8    0.3 

Feb.     8.3 

2.26     .14 

X5.6     0.3 

51.45     .38 

85.2    0.9 

19.14      .15 

23.2  +0.3 

42.80    ,13 

44.5    •.3 

18.3 

2.XZ-.16 

15.3-0-3 

51.04  -.43 

85.940.5 

X8.97-.X8 

23.3     0.0 

42.66  -.X5 

44.3-0.3 

28.2 

1.95      17 

X5.0    0.3 

50.60     .45 

86.x    0.0 

18.79    .X9 

23.2  -O.X 

42.50    .x6 

44-0    0.2 

Mar.   10.2 

1.78     .16 

14.7    0.3 

50.14     .44 

85.9  -0.5 

18.59     .X9 

22.9   0.3 

42.33      •!? 

43.8    «.• 

20.2 

Z.62     .15 

14.4    0-3 

49.71     .42 

85.x      X.O 

18.40     .x8 

22.5  0.5 

42«x6    .16 

43.6    o.a 

30.2 

1.48     .13 

X4.X    0.3 

49.3X     -37 

83.9    1.4 

18.23     .z6 

21.9  0.6 

42.OX     .Z4 

43-4    «.« 

Apr.      9-1 

1.36 -.xo 

X3.9-o.a 

48.97 -.30 

82.3 -X.7 

18.08  -.X3 

21.2  -0.7 

4x.88-.i8 

43.3 -o.» 

19.1 

1.28    .06 

13.8  -ex 

48.70    .22 

80.4     t.O 

17.97     .09 

20.4     0.8 

4X.78    .08 

43.2    O.C 

29.1 

X.24  — .oa 

13.8    0.0 

48.52     .13 

78.2    2.2 

17.90 -.04 

19.6     0.8 

4X.7X  -.04 

43.340.7 

May     9.x 

Z.24  +.03 

13.8 +0.X 

48.44 -.03 

75.9    «.3 

17.88  +.01 

18.8     0.8 

41.69    .00 

43.4    0.^ 

M9.0 

X.29    .07 

X4.0    0.3 

48.46 +.08 

73.5     M 

X7.92     .06 

x8.l     0.7 

4X.7X  +.05 

43.6    0.3 

29.0 

X.39+.M 

14.4+0.4 

48.59 +.18 

71.2-2.3 

x8.ox  +.XX 

17.4-0.6 

4X.78+W09 

43.9 -hm 

June     8.0 

X.53    .xfl 

14.9    0.5 

48.82     .26 

68.9    2.2 

18.15     .x6 

x6.8    0.5 

41.89    .13 

44-4    0.5 

17.9 

X.7X    .ao 

15.5    0.6 

49.X4     .37 

66.8    a.o 

18.33    .ai 

16.4    0.4 

42.05     .X7 

45.0    0.6 

27.9 

1.93    .«3 

16.2    0.8 

49.56     -45 

64.9    X.8 

18.56    .25 

x6.x    0.3 

42.24    .« 

45.6    0.7 

July      7.9 

2.18    .36 

17.0    0.9 

50.04     .52 

63.2    x.5 

18.83    .28 

l6.o  -O.X 

42.47    •«4 

46,4    0.8 

17.9 

2.46  +.28 

17.9+0.9 

50.60 +.58 

6X.9  -1.2 

19.13 +.31 

x6.o  +0.X 

42.72  +.27 

47.240.8 

27.8 

2.75    .30 

18.9    0.9 

51.20     .63 

60.8    0.9 

19.45     -33 

x6.x    0.2 

43.00     .29 

48.0    0.8 

Aug.     6.8 

3.06    .31 

X9.8    0.9 

51.85     .66 

60.x    0.3 

19.79     .35 

X6.4    a3 

43.29    .30 

48.8    0.8 

16.8 

3.37     .Sa 

20.7    0.9 

52.52     .68 

59.8 -t).x 

20.14     .35 

x6.8    0.4 

43.60     .31 

49.6    0.7 

26.8 

3-69    .3a 

2Z.6     0.8 

53.21    .69 

59.9 +^.2 

20.50     .36 

X7.2    0.3 

43.91     .31 

50.3    0.6 

Sept.     5.7 

4.00  +.31 

22.3  +0.7 

53.90 +.69 

60.3+0.6 

20.86  +.36 

17.8  +0.6 

44.22  +.3X 

50.9+0.3 

15-7 

4-31    -30 

22.9    as 

54.59     .«8 

6z.o    0.9 

2X.2I      .35 

18.4    0.6 

44.53     .31 

51.3    0.4 

25.7 

4.61     .29 

23.4    0-4 

55.26     .66 

62.x    1.3 

21.56     .34 

19.0    0.6 

44.83     .30 

5X.6    0.2 

Oct.      5-6 

4.89     -27 

23.7    0.3 

55.90     .63 

63.4     ».5 

21.89     .33 

X9.6    0.6 

45.12     .29 

5X.8  +O.X 

15.6 

5-X5    -35 

23.9  +0.1 

56.51     .58 

65.x     1.8 

22.21      .3X 

20.3    0.7 

45.40    .27 

5X.8-0.X 

25.6 

5.40 +.23 

24.0    0.0 

57.07 +.53 

67.0  +2.0 

22.51  +.39 

21.0  +0.7 

45.67 +.95 

51.6  -0.2 

Nov.      4-6 

5.62     .ai 

23.9-0.1 

57.57     -47 

69.2     2.3 

22.78   .36 

21.6    0.7 

45.91     .23 

51.4    0.3 

14.6 

5.81     .x8 

23.8    0.1 

58.01     .39 

71.5     «.4 

23.02    .23 

22.3    0.7 

46.  X3     •2X 

51.1    0.4  ' 

24-5 

5.98    .15 

23.6    0.2 

58.36     .31 

74.0     3.5 

23.23     .19 

23.0    0.7 

46.32  .17 

50.7    0.4 

Dec.      4-5 

6.ZO      .XX 

233    0.3 

58.63     .22 

76.6     2.6 

23.40     .X5 

23.8    0.7 

46.48     .X4 

50.3    0.4 

145 

6.19 +.07 

23.0-0.3 

58.79  +.M 

79.1+2.5 

23.53 +.10 

24.5  +0.7 

46.60  +.XO 

49.9-0.4 

24.4 

6.24  +.03 

22.7    0.3 

58.86  +.OX 

81.6    2.4 

23.61     .05 

25.1    0.7 

46.67    .06 

49.5    0.4 

34-4 

6.25  -.ox 

22.4  -0.3 

58.82  -.08 

84.0  +2.3 

23.64  +.01 

25.8  +0.6 

46.71  +.01 

49.1-0.4  [ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meaa 

aAurigaa. 
(Capella,) 

^Orionifl. 
(RigeL) 

/STaurL 

Groombridge  966. 

Solar 
Data. 

' 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

N^rtk, 

Ascension. 

South, 

Ascension. 

North. 

Aacansion. 

North. 

h     m 

•        • 

h     m 

• 

h     m 

• 

h     m 

• 

5    9 

+45  53 

5    9 

-  8  18 

5  19 

+28  31 

5  25 

+7458 

(Dec. 

30.4) 

• 
7-54 +•«♦ 

n 

• 

37.22 +.oa 

m 
70.2-1.7 

a 
49.X5+.06 

2X.8  +«.4 

a 
64.25+  .02 

m 
43.4+8.7 

Jan. 

9.4 

7.55  -.08 

47-7    »-S 

37.22  -.oa 

71.8      1.5 

49.18 +.0X 

22.2     0.4 

64.19-  .X4 

46.1    S.6 

19.4 

7.50    .08 

48.8    x.x 

37.18    .06 

73.2    I.S 

49.x6-.04 

22.5     0.3 

63.96     .30 

48.7    a.4 

29.4 

7-39    -xs 

49.9    0.9 

37.10    .10 

74.4    x.x 

49.09    .09 

22.8    0.3 

63.59     .44 

50.8    3.0 

Feb. 

8.3 

7.23    .18 

50.7    0.6 

36.98    .13 

75.4  0.9 

48.98     .13 

23.x     0.3 

63.08     .56 

52.6    1.6 

• 

18.3 

7.03 -.ai 

5X.I40.S 

36.84 -.16 

76.x  -0.6 

48.83  -.x6 

23.2  +0.X 

62.46-  .65 

54.0 +X.1 

28.3 

6.80     .23 

51.4    0.0 

36.67    .17 

76.6  0.3 

48.66    .x8 

23.2 -O.X 

61.77     .7x 

54.8+0.6 

Mar. 

10.2 

6.56     .34 

51.2-0.3 

36.50    .18 

76.8  — O.X 

48.48    .X9 

23.Z     0.3 

61.04     -73 

55.1    0.0 

20.2 

6.32     .23 

50.8    0.6 

36.32    .17 

76.8  +0.2 

48.29    .xS 

22.9    0.3 

60.31     .73 

54.8-0.5 

30.2 

6.09      .31 

50.1    0.8 

36.  Z6    .16 

76.5      0.4 

48.XX    .17 

22.5    0.4 

59.60     .^ 

54'X    1^ 

Aprs 

9.2 

5.89 -.x8 

49.2  -1.0 

36.01  -.x3 

76.0  +0.7 

47.96  -.X4 

22.x  -«.S 

58.96-  .60 

52.8 -1.5 

19.  X 

5-74     -13 

48.  z    x.s 

35.89    .10 

75.2      0.9 

47.83    .XX 

2X.6    0.3 

58.41     .49 

5X.X    1.9 

29.1 

5.63    .08 

46.8    X.4 

35.81     .07 

74.2      I.X 

47.74    -07 

21.0     0.3 

57.97     .37 

49.0    8.2 

May 

9.1 

5.58 -.03 

45.4    1-4 

35.76 -.03 

73.0  1.3 

47.70 -.02 

20.5    as 

57.67     .33 

46.6     3.5 

19.1 

5-59 +.0* 

43.9     «-4 

35.76  +.03 

71-5    1.5 

47.71  +.03 

20.0    0.3 

57.52-  .07 

44.0    a.6 

29.0 

5.66 +.10 

42.5-1.4 

35.80  +.06 

69.9 +X.7 

47.76 +.08 

X9.5-0.4 

57.53+  .08 

4X.3  -^-7 

June 

8.0 

5.79    .16 

4I.I     1.5 

35.88    .xo 

68.2    X.8 

47.86    .X3 

X9.X    O.S 

57.68     .33 

38.6     3.7 

z8.o 

5.98    .« 

39.9    i.a 

36.00    .14 

66.4     X.9 

48.01     .17 

18.8    0.3 

57.99     .38 

35.9    a.6 

27.9 

6.23    .37 

38.8      X.0 

36.17    .x8 

64.5     x.9 

48.2  X    .ax 

X8.6-0.X 

58.45     .5a 

33-4    a.4 

Jul7 

7.9 

6.52    .31 

37.8    0.9 

36.36    .ax 

62.6    x.8 

48.44    .35 

X8.5    0.0 

59.03     .64 

3 x.x    3.3 

17.9 

6.85  +.35 

37.1-0.7 

36.59 +.94 

60.8  +X.7 

48.70  +.98 

18.6  +0.X 

59.73+  .73 

28.9  -3.0 

27.9 

7.22    .38 

36.5    0.5 

36.83    .26 

59.x     X.6 

48.99    .30 

18.7      O.X 

60.54     .84 

27.x     X.7 

Aug. 

6.8 

7.60    .39 

36.1    0.3 

37.10    .27 

57.6     x.4 

49.30    .3a 

18.8    as 

61.42     .93 

25.6     x.3 

16.8 

8.00    .41 

36.0 -o.x 

37.38    .28 

56.3     i.a 

49.62    .33 

19. 1    a3 

62.38     .98 

24.5    0.9 

26.8 

8.42    .43 

36.0 +O.X 

37.67    .39 

55.3    0.9 

49.96    .34 

X9.4    0.3 

63.39    X.03 

23.8    0.6 

Sept. 

5.8 

8.85  +.43 

36.2  +0.3 

37.96 +.29 

54.6+0.5 

50.30 +.34 

19.7 -Hxs 

64.43+1.05 

23.4  -as 

15-7 

9.27    .4a 

36.6    0.5 

38.26    .99 

54.340.x 

50-64    .34 

19.9    0.3 

65.48     X.05 

23.4  4«.3 

257 

9.69     .41 

37-1    0.6 

38.55    .as 

54.3 -o.a 

50.98    .33 

20.2    as 

66.54    X.04 

23.9    0.6 

Oct. 

5.7 

10.10     .40 

37.8-  0.8 

38.83    .37 

54.7    0.6 

51.31     .3a 

20.5    0.3 

67.57     1.02 

24.7     X.O 

15.6 

10.49     .38 

38.6    0.9 

39.09    .a6 

55.5    0.9 

51.63    .31 

20.8    0.3 

68.58       .97 

25.9     x.4 

25.6 

10.86  +.36 

39.6 +X.0 

39-35  +.a4 

56.6  —1.2 

51.94  +.30 

21.0 +a3 

69.51+  .90 

27.5 +X.8 

Nov. 

4.6 

11.20     .33 

40.7     x.s 

3958    .aa 

57.9    X.5 

52.23     .37 

21.3    0.3 

70.37       .81 

29.4      3.x 

14.6 

II.51     .39 

41.9  1.3 

39.79    .X9 

59.5     X.7 

52.49     .34 

21.5    0.3 

71.13       .71 

31.6      3.4 

24.5 

11.78     .24 

43.2     X.3 

39.97     .x6 

61.3     x.8 

52.72     .3X 

21.8    0.3 

71.78       .58 

34.1    a.« 

Dec. 

4-5 

12.00     .19 

44.6     X.4 

40.11     .X3 

63.1     1.9 

52.91     .17 

22.1    0.3 

72.30       .44 

36.8    3.7 

14.5 

12.17 +.14 

46.0  +1.4 

40.22  +.09 

65.0-1.8 

53.07  +.X3 

22.5  +a3 

72.67+  .28 

39.6+3.8 

24-5 

12.28     .08 

47.4     1.4 

40.28     .05 

66.8    x.8 

53.18     .08 

22.8    as 

72.87+  .12 

42.5    a.8 

34-4 

12.32 +.02 

48.8  +1.3 

40.31  +.0X 

68.5 -x.fl 

53.24 +.04 

23.14^4 

72.91-  .04 

45.2+3.7 

1 
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1                          APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Orion  is- 

aLepoTiB. 

1  Orioais. 

a  Col  mate. 

Mean        I 
Solar 
Data.         1 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination! 

Ascension. 

SatUA. 

Ascension. 

SoiUA. 

Ascension. 

SatUA. 

Ascension. 

S^A, 

h     m 

•        » 

h     m 

•        » 

h      m 

•        t 

h     m 

• 

5  26 

—    0   22 

528 

-17  53 

5  30 

—  1  15 

5  35 

-34    7 

(Dec. 

30-4) 

s 
46.68  +.<H 

m 
26.6  -X.3 

8 
13.25  +.02 

42.5-2.1 

s 
6Z.22  +.05 

58.9  -X.3 

57.35   .00 

m 

42.6 -«.9 

Jan. 

9-4 

46.70     .00 

27.8      X.2 

13.25 -.02 

44.6        2.0 

61.25      •<» 

60.2      x.2 

57-33  -.05 

45.4    «-« 

19.4 

46.68  -.04 

28.9      X.I 

13.21      .06 

46.5     X.8 

61.23 -.04 

6Z.4    x.x 

57.26    .xo 

47.9  «.s 

29.4 

46.62     .08 

29.9  0.9 

Z3.I2      .10 

48.  Z     x.5 

61. Z7    .08 

62.4      0.9 

57-14    -H 

50.Z    a.0 

Feb. 

8.3 

46.52     .11 

30.7  0.7 

13.00     .X4 

49.4      x.2 

61.07    .11 

63.3      0.7 

56.98    .x8 

5Z.9    Z.6 

18.3 

46.38 -.14 

31.3 --0-5 

12.85  -.16 

50.5  -0.8 

60.94  -.H 

63.9  -0.6 

56.79 -.ax 

53.2  -i.t 

28.3 

46.23     .16 

31.8    0.3 

12.67     .x8 

5Z.Z    0.5 

60.79     .x6 

64.4      0.4 

56.57     .23 

54.Z    0.7 

Mar. 

10.3 

46.06     .17 

32.0  -0.2 

12.49     .X9 

51.5-0.2 

60.62      .X7 

64.6  — Q.2 

56.33    .84 

54.6-0.2 

20.2 

45-89     -17 

32.1      0.0 

12.30     .X9 

51.5 +oa 

60.45     .17 

64.7      0.0 

56.  ZO    .Q 

54.6+0.2 

30.2 

45.73     .16 

32.0  +0.2 

12.  ZZ     .18 

51.2    0.5 

60.28     .X6 

64.6  +0.2 

55.86    .la 

54.2    ^7 

Apr. 

9.2 

45-58  -.14 

31.7  +0.4 

ZZ.94-.x6 

50.5  +0.8 

60.z3-.x4 

64.3  +0.4 

55.65  -.«> 

53.3  +X.X 

19. 1 

45.46     .XX 

31.2      0.6 

IZ.80     .X3 

49.5    X.I 

60.OZ     .IX 

63.8    0.6 

55.46    .X7 

52.0    1.5 

29.1 

45.37     -07 

30.6      0.7 

ZZ.69     .09 

48.2  1.4 

59.9Z  .07 

63.2    0.8 

55.30    -X3 

50.4    1.8 

May 

9.1 

45.32 -.03 

29.8      0.9 

ZZ.62     .05 

46.7  1.7 

59.86 -.03 

62.3   0.9 

55.19    -09 

48.4    2.x 

19. 1 

45.31  +.01 

28.8      I.X 

Z 1. 58 -.ox 

44.9  1.9 

59.84  +.01 

6Z.3    x.x 

55.12  -.05 

46.Z     a^ 

29.0 

45*34 +.03 

27.7  +1.2 

ZZ.60  +.03 

43.0  +2.0 

59.87  +.05 

60.2  +X.2 

55.09    .00 

43.64*6 

June 

8.0 

45.41     .09 

26.4       1.3 

ZZ.65     .08 

40.9      S.2 

59.94  .09 

58.9  1.3 

55.Z2  +.05 

40.8    a.8 

18.0 

45.53     .13 

25.0      1.4 

ZZ.75     .xa 

38.7      2.3 

60.05    .13 

57.5  1.4 

55.19    .09 

38.0    2.9 

28.0 

45.68     .17 

23.6      1.4 

ZZ.89    .x6 

36.4      2.3 

60.20    .Z7 

56.0     x.5 

55.31     .14 

35.  z    a.9 

July 

7-9 

45.87     .00 

22.2      X.5 

Z2.o6    .19 

34-1    2.2 

60.38    .20 

54-5     x.5 

55.47     .x8 

32.3    «.« 

17.9 

46.09  +.23 

20.7  +1.4 

^  12.27  +.aa 

31.9 +2.1 

60.60  +.23 

53.x  +1.4 

55.67  +.aa 

29.6+2.6 

27.9 

46.33     .25 

19.4      1.3 

12.50    .24 

29.9    1.9 

60.83     .25 

51.7    x.3 

55.90     .25 

27.Z    2.4 

Aug. 

6.8 

46.59     .27 

18. 1       X.2 

12.76    .26 

28.  Z     x.6 

6Z.09    .27 

50.4    x.2 

56.  z6    .27 

24.9    «.o 

16.8 

46.87     .28 

I7.I       X.0 

Z3.03     .28 

26.6     x.3 

61.36     .28 

49.3    i.o 

56.45     .99 

23.0     1.6 

26.8 

47.15     .29 

16.2      0.7 

13.32    .a9 

25.4     x.o 

6Z.65     .29 

48.5    0.7 

56.75     .31 

2Z.6     t.t 

Sept. 

5.8 

47.44  +.29 

15.6+0.5 

Z3.6Z  +.30 

24.6  +0.6 

6Z.94  +.29 

47-9 -H).5 

57.07 +.32 

20.7+0.7 

157 

47.74     .29 

15.3 -H>.a 

13.91     .30 

24.3+0.1 

62.23    .29 

47.5  +02 

57.39     .32 

20.340^1 

257 

48.03     .29 

15.2  -0.1 

Z4.20    .29 

24.4  -0.3 

62.52    .29 

47.5 -^x 

57.72     .32 

20.4  -0.4 

Oct. 

5-7 

48.32     .28 

15.5  0.4 

Z4.49    .28 

24.9    0.8 

62.8Z    .28 

47.8    0.4 

58.04     .sx 

2Z.2     1.0 

15-7 

48.60     .27 

16. 1    0.7 

14.77     'V 

25.9       x.2 

63.09  .27 

48.4    0.7 

58.34     -30 

22.4     1.5  j 

25.6 

48.86 +.26 

16.9  -x.o 

Z5.04  +.25 

27.3-1.6 

63. 36 +.26 

49.3  -x.0 

58.63 +.26 

24.2-8.0 

iNov. 

4.6 

49.11     .24 

18.0      1.2 

15.29     .a3 

29.Z     X.9 

63.61    .24 

50.4      x.2 

58.90    .25 

26.4    a.4  1 

14.6 

49.34     .21 

19.3     1-3 

Z5.51     •«> 

3Z.Z    2.1 

63.84      .22 

51.7     x.4 

59.13     .« 

29.0   2.7 

24.5 

49.54     .18 

20.6     X.4 

Z5.70     .17 

33-4    a.3 

64.04       .19 

53-2     x.5 

59.33     -xS 

31.8    2.9 

Dec. 

4-5 

49.70     .15 

22.1      X.5 

Z5.85     .14 

35-7    2.4 

64.21       .15 

54.7     x.5 

59.48     .X3 

34.9    3-0 

145 

49.83+." 

23.6-1.4 

15.97  +.10 

38.  z -2.4 

64.35+." 

56.2-1.5 

59-59  +.09 

38.0-3.1 1 

245 

49.93     .07 

25.0      1.4 

16.05     .05 

40.5    3.3 

64.44       .08 

57.7     x.4 

59.66  +.04 

41.0  Vo 

34-4 

49.97  +.03 

26.3-1.3 

16.08  +.01 

42.7-2.1 

64.49 +.03 

59.1  -1.3 

59.67  -.ox 

43-9 -*9 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aOrionis. 

• 

y  Orionis. 

22Camelop.  (H.) 

/I  Geminorum. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension 

Declination 
North, 

Right 
AscensioiL 

Declination 
North. 

h     m 

5  49 

•        * 

+  7  23 

h     m 

6    I 

• 

+14  46 

h     m 

6    7 

• 
+69    21 

h     m 

6  16 

•        • 

+22  33 

.(Dec. 

30.5) 

• 
37-83  +.07 

21.2  -0.9 

8 
43.74  +-09 

55-6 -0.5 

8 

34.96  +.IS 

n 

28.4  fa.6 

8 
46.14 +.  XI 

63.6     0.0 

^Jan. 

9-5 

37.88  +.03 

20.3     0.8 

43.81  •I-.04 

55-2    0.4 

35-05  +.03 

31.0    3.5 

46.22      .06 

63.5     0.0 

19.4 

37.88  -.02 

19.6     0.7 

43.82  -.01 

54.7    a4 

35.01  —.10 

33-4    a-4 

46.26  +.01 

63.6  4o.x 

29.4 

37-84   .06 

18.9     0.6 

43.80      .05 

54-4    0.3 

34.85    .aa 

35.7    2-x 

46.24  -.04 

63.6    o.x 

iFeb. 

8.4 

37-75    -w 

18.3     0.5 

43.72      .09 

54.2    o.a 

34-58     .32 

37-7    1-8 

46.18    .09 

63.8    0.x 

18.4 

37.64  -.13 

17.9  -0.4 

43.61 -.13 

54.0 -o.a 

34-21  -.41 

39.4+1.4 

46.07 -.18 

63.9 +ai 

28.3 

37-49    .15 

17.6     0.3 

43-47    -15 

53.9    0.1 

33-76    .47 

40.6     X.O 

45.93      XS 

64.0    0.1 

Mar. 

10.3 

37-33    -17 

17.4  -^.a 

43-31    .17 

53.8    0.1 

33.26    .SI 

41.3  +0.5 

45.76  .17 

64.1  -H».x 

20.3 

37.16    .17 

17.3    0.0 

43-14    .X7 

53.7 -0.x 

32.73    -53 

41.6    0.0 

45.59  .18 

64.1    0.0 

30.3 

36.99    .16 

17.3  +0.1 

42.96    .16 

53.6    0.0 

32.21     .51 

41.3-0.5 

45.4X  -xy 

64.  z    0.0 

Apr. 

9.2 

36.84  -.14 

17.4  +o.a 

42.81  -.15 

53.6    0.0 

31.71  --47 

40.6  —X.O 

45.24 -.16 

64.0-0.1 

19.2 

36.71    .11 

17.6    as 

42.67    .la 

53.7    0-0 

31.26     .41 

39.4     X.4 

45.10  .13 

63.9    0.1 

29.2 

36.61    .08 

17.9    0.4 

42.57     .09 

53-7  -H1.1 

30.89     .33 

37.8     1.8 

44.98  .10 

63.7    a2 

May 

9.2 

36.55  -.04 

18.3    0.5 

42.50    .05 

53.8    aa 

30.60     .24 

35-9    a.i 

44.89  .06 

63.5     0.3 

19. 1 

36.52    .00 

18.9    0.6 

42.46  -.01 

54.0    aa 

30.42     .13 

33-7    a-3 

44.85  -.03 

63.4    a8 

29.1 

36.54  +.<H 

19.5  -H).7 

42.48  +.03 

54.3+0.3 

30.34  -.oa 

31.3 -a-4 

44.85  +.oa 

63.2  -0.8 

June 

8.1 

36.60    .08 

20.3    0.8 

42.53    .07 

54.6    a4 

30.37  +.09 

28.8     a.s 

44.90     .07 

63.0    0.x 

x8.o 

36.70    .la 

21.2     0.9 

42.63       .IX 

55-0    0.4 

30.52     .ao 

26.3    a.s 

44.98    .11 

62.9  -0.x 

28.0 

36.84    .16 

22.1      0.9 

42.76    .15 

55.4    as 

30.77     .30 

23.8    a.s 

45."     .X5 

62.9    0.0 

Jul7 

8.0 

37.02     .19 

23.0     I.O 

42.93     .19 

55.9    0.S 

31.12    .40 

21.4    8.4 

45.28     .x8 

62.9    ao 

18.0 

37.22  +.aa 

24.0+1.0 

43.14 +•« 

56.5  +0.5 

31-57  +.49 

19.1-3.8 

4548 +.« 

62.9    0.0 

27.9 

37-46     .24 

25.0     0.9 

43-37    .a4 

570    O.S 

32.10    .S7 

17.0     8.0 

45.71     .a4 

62.9    0.0 

Aug. 

6.9 

37.71     .86 

25.8     0.8 

43.62    .a6 

57.5    0.S 

32.70    .63 

15.2     X.7 

45.96     .37 

63.0    ao 

16.9 

37-98    .as 

26.6     0.7 

4389    .a8 

57.9    0.4 

33-37    .89 

13.6    1.4 

46.24     .39 

63.0    0.0 

26.8 

38.26    .29 

27.2     0.5 

44.18     .29 

58.3    0.3 

34.08    .73 

Z2.3    i.x 

46.54    -30 

63.0    ao 

Sept 

5.8 

38.55  +-30 

27.6  +0.3 

44.48  +.30 

58.5  +o.a 

34-83  +-7« 

XI.4  -0.8 

^6.84 +.31 

63.0 -ax 

X5.8 

38.85     .30 

27.8  +0.1 

44-78    .31 

58.6    0.0 

35.61     .78 

Z0.8    a4 

47.16    .33 

62.8    0.x 

25.8 

39-15    .30 

27.8  -O.X 

45.10    .31 

58.5 -a I 

36.40    .80 

10.6  -ax 

47-49    .33 

62.6    0.8 

Oct. 

5.7 

39.45    .30 

27.6   0.3 

45.41    .31 

58.3    0.3 

37.20    .79 

10.7  +0.3 

47-81    .33 

62.4    as 

15-7 

39.74    -a© 

27.2    as 

45-71    -so 

58.0    0.4 

3798     .77 

IZ.2     0.7 

48.14    -Sa 

62.0    as 

25.7 

40.03  +.28 

26.5  -0.7 

46.01  +.a9 

57-4  -0.5 

38.74  +.74 

X2.0  +1.0 

48.46 +.32 

61.6-0.4 

Nov. 

4-7 

40.30    .a6 

25.7    0.9 

46.30     .a8 

56.8    0.6 

39.46     .69 

13.2     X.4 

48.77    -30 

6z.2    a4 

14.6 

40-55    -24 

24.7    1.0 

46.57     .26 

56.2    0.7 

40.12     .^ 

14.8     1.7 

49.06    .38 

60.8    0.4  : 

24.6 

40.78    .ai 

23.7    X.I 

46.81     .as 

55.4    0.7 

40.72    .ss 

16.6    a.o 

49.34     .86 

60.4    a4 

Dec. 

4.6 

40.97     .18 

22.6     Z.I 

47.03    .20 

54.7    0.7 

41.22     .46 

18.8      8.8 

49-58      .82 

60.  Z    a3 

X4-5 

4^-13 +.U 

21.5  -i.x 

47.21  +.X6 

54.0-0.7 

41.62 +.SS 

21.1+2.4 

49.78 +.x8 

59.8  -0.8 

24.5 

41.25    .xo 

20.4      Z.0 

47.35     .w 

53.4    0.6 

41.91     .83 

23.6    a.s 

49.94   -'s 

59.6 -ax 

34-5 

41-33 +.05 

19.5— 1.0 

47.44  +.07 

52.8 -as 

42.08  +.XO 

26.1  +2.6 

50.06 +.10 

59.5    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aArgl^ 

y  Geminonim. 

a  Cants  Majoris. 
{Sirius.) 

<  Canis  Majoris. 

ABcension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
Simth. 

Right 
Ascensioa 

Declination 

h     m 
6  21 

•        t 

-53  37 

h     m 

631 

• 
+  16   29 

h     m 

6  40 

• 

-16  34 

h     m 

654 

-28  49 

(Dec. 

30-5) 

• 
42.50 +.01 

78.0  -3.6 

47.97 +.M 

Z7.6  -0.5 

s 
38.67 +.XO 

m 
24.4-3.4 

8 
36.75  +.10 

m 
51.2  -3.0 

Jan. 

9-5 

42.48 -.06 

81.5       3.4 

48.07      .07 

17.1     0.4 

38.74 +.05 

26.8      3.3 

36.83  +.05 

54.2      3.9 

194 

42.39    .13 

84.7      3.1 

48.Z2+.O2 

16.8    0.3 

38.76     .00 

29.0      2.1 

36.85     .00 

57-0    8.7 

29.4 

42.23    .19 

87-7    «.7 

48.11  -.03 

16.5    0.2 

38.74 -.05 

31.0     X.9 

36.82  -.06 

59.6    «.4 

Feb. 

8.4 

42.01     .24 

90.2    a.s 

48.06    .07 

Z6.4     O.X 

38.67     .09 

32.8     X.6 

36.74    .xo 

6z.8    3.x 

Z8.4 

41.74 -.29 

92.3 -1*9 

47.97 -.XX 

16.3 -0.1 

38.56 -.13 

34-2  -x-S 

36.6 Z  -.X4 

63.8  -1.7 

28.3 

4143    .33 

94.0     X.4 

47-84     -14 

16.2    0.0 

38.42     .16 

35.4     X.O 

36.45  ,17 

65.3'  x.3 

Mar. 

10.3 

41-09     -35 

95-1    0-9 

47.68     .x6 

16.2    0.0 

38.25     .18 

36.2    0.7 

36.26      .20 

66.5    0.9 

20.3 

40.74     .36 

95.7  -0-3 

47.52     .X7 

16.2    0.0 

38.06     .19 

36.6  -0.3 

36.06      .21 

67.2    0.5 

30-3 

40-38     .35 

95.8  +0.2 

47-35    -17 

Z6.3    0.0 

37.87     -18 

36.8    0.0 

35.84      .2X 

67.5  -O.X 

Apr. 

9.2 

40.03  -.34 

95-3  +0.7 

47.18— .x6 

16.3    0.0 

37.69 -.17 

36.6  +0.3 

35.63 -.20 

67.4 +0.3 

19.2 

39.71     -31 

94.4    »•« 

47-03    -U 

16.4    0.0 

37.52     .x6 

36.2    0.6 

35.43     .19 

66.9    0.7 

29.2 

39-42     -27 

92.9    Z.6 

46.91       .XX 

16.4  +0.1 

37.37     -'3 

35.4    0.9 

35.25     .x6 

66.  z    1.0 

May 

9,2 

39-17    -«3 

91.1    s.o 

46.82     .07 

16.5      O.X 

37.26     .10 

34.4      x.3 

35.10     .X3 

64.9    x.4 

19.1 

38.96    .17 

88.8    a.4 

46.77  -.03 

16.6     O.X 

37.17     .07 

33.1     1-4 

34.99    -xo 

63.3    x.7 

29.1 

38.82  -.xa 

86.3+2.7 

46.76  +.01 

Z6.7  +0.2 

37.13 -.03 

31.6 +X.6 

34.91  -.06 

6Z.4  +a.o 

June 

8.1 

38.73 -.06 

83.4    a.9 

46.78     .05 

Z6.9      0.2 

37.12 +.OX 

29.8     X.8 

34.87  -.02 

59.4    «•« 

18.0 

38.70    .00 

80.4    3-1 

46.85     .09 

Z7.Z      0.2 

37.15  -05 

28.0     x.9 

34.87  +.oa 

57.Z    2.4 

28.0 

38.74 +.06 

77.2    3.2 

46.96     .X3 

X7.3      0.3 

37.22  .09 

26.0    8.0 

34.91     .06 

54.6    «.5 

July 

8.0 

38.83      .12 

74.0     3.2 

47.  ZO    .16 

Z7.6      0.3 

37-32    .xa 

24.0     9.0 

35.00    .xo 

52.  z    3.5 

18.0 

38.98 +.18 

70.8+3.1 

47.28 +.X9 

Z7.9+O.3 

37-47 +.16 

22.0+1.9 

55.12 +.X4 

49.6  +«.5 

27.9 

39.18      .23 

67.9     2.9 

47-49    -M 

z8.2    0.3 

37.64    .X9 

20.  Z     X.8 

.    35.28     .X7 

47.a    a.3 

Aug. 

6.9 

39.44     .»8 

65.2     2.5 

47-73    ••a 

Z8.5      0.3 

37.84    .M 

18.4     x.6 

35.47    :« 

45.0    3.1 

Z6.9 

39.74     -32 

62.8     3.2 

47.98    .87 

Z8.7      0.8 

38.06    .34 

Z6.9     x.4 

35.69    .^4 

43.0    x.8 

26.8 

40.08  .35 

60.8     X.7 

48.26    .s8 

18.8  -h).X 

38.31   .te 

X5.7     X.0 

35.94    -afi 

4Z.4     X.5 

Sept. 

5.8 

40.45  +.^ 

59.4  +X.X 

48-55  +.«9 

18.8      0.0 

38.58 +.37 

Z4.8  +0.7 

36.2Z  +.rf 

40.1  +1.0 

15.8 

40.85  .40 

58.6  +0.5 

48.85     .30 

Z8.7  -0.2 

38.86    .29 

14-3  +0-3 

36.50    .30 

39.3 -N).6 

25.8 

41.25  .41 

58.3 -t).x 

49.  z6    .31 

Z8.5      0.3 

39.15     •a9 

Z4.3  -^.x 

36.80    .31 

39.0    0.0 

Oct, 

5-7 

41.66  .41 

58.7  0.7 

49-47    -sa 

18.1      0.5 

39-45    .30 

X4.6    0.5 

37-"    .33 

39.3-0.5 

15-7 

42.07  .40 

59.8     X.3 

49.79    -S* 

Z7.6    0.6 

39.74    -30 

X5.5     x.0 

37-43    -sa 

40.0    x.0 

25.7 

42.46 +.38 

61.4 -X.9 

50.10 +.3X 

16.9  -0.7 

40.04  +.39 

Z6.7  -x.4 

37-75 +.SI 

41.3 -x.5 

Nov. 

4-7 

42.83  .35 

63.7    a.5 

50.41     .30 

16.2     0.7 

40.33    -a8 

Z8.4     x.8 

38.06    .30 

43.x     «.o 

14.6 

43-16    .30 

66.4    2.9 

50.70    .28 

15.5    0.8 

40.60     .26 

20.4      3.x 

38.36    .28 

45.3    a.4 

24.6 

43-44    -85 

69.5    3.3 

50.97     .36 

14.7    0.8 

40.86     .84 

22.6     8.3 

38.62    .26 

47-8    8.7 

Dec. 

4.6 

43.66     .19 

72.9    S-5 

51.22     .33 

Z3.9    0.7 

4Z.08      .3X 

25.0     3.5 

38.86      .32 

50.7    8.9 

14-5 

43-83 +.X3 

76.5  -3-6 

51.43 +«»9 

Z3.2  -0.7 

41.27 +.X7 

27.6-2.5 

39.06  +.18 

53.7-3.0 

24-5 

43.92  +.06 

80.2     3.6 

5Z.60     .X5 

Z2.5    0.6 

41.42     -XS 

3O.T      8.5 

39-22    .13 

56.7    S.O 

34-5 

43.95 -.01 

83.8  -^.5 

5Z.72  +.10 

Z2.0-0.5 

41.52  +.08 

32.6-2.4 

39.33 +.09 

59.8  -3.0 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

dCanisMajoria. 

d  Geminorum. 

Pia<zivii.67. 

oa  Geminorum. 
(Castor,) 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

&nUk. 

Ascension. 

North. 

Ascension. 

North, 

North, 

h     m 

•        § 

h     m 

• 

h     m 

• 

h     m 

• 

7      4 

—  26    13 

7  13 

+  23    10 

7  20 

+6840 

728 

+32    6 

(Dec. 

30-5) 

• 
Z4.22  -Kzx 

42.3 -«-9 

s 
60.69  +-«7 

M 
20.4-0.3 

8 
15.59 +.34 

33.3 -N.4 

s 
4.38  +.X9 

52.5+0.3 

Jan. 

9.5 

14.31    .06 

45.2    a.8 

60.84    .» 

20.x -«.x 

Z5.87      .33 

35.7    a.4 

4.55     •X4 

^  52.9     «.4 
53.4     0.6 

19.5 

14.34 +.01 

47.9    a.6 

60.93     .07 

20.  z    0.0 

Z6.02  +.09 

38.2    3.5 

4.66     .08 

29.5 

14.33 -.Oi 

50.4    a-4 

60.97  +'M 

20.Z+0.X 

X6.04  -.04 

40.7    a-S 

+72 +.03 

54.0    0.7 

Feb. 

8.4 

14.26    .09 

52.7    a.i 

60.95  -.<H 

20.2     0.3 

Z5.94     .x6 

43.1    «.3 

4.7Z-.03 

54.7     0.7 

X8.4 

X4.i5-«i3 

54.6-1.7 

60.89  -.08 

20.4  4o.3 

Z5.72  -.37 

45.3 +a.i 

4.66 -.08 

55.4+0.7 

28.4 

Z4.01    .16 

56.Z    1.4 

60.78    .xa 

20.7     0.3 

Z5.40  .36 

47.2    X.7 

4.55    .xa 

56.2     0.7 

Mar. 

X0.3 

13-83    .19 

37.3    1.0 

60.64    -15 

2Z.O     0.3 

15-00  .43 

48.8    x.3 

4.4Z    .16 

56.8     0.6 

20.3 

13.63    .« 

58.  z    0.6 

60.49    .x6 

2Z.2     0.3 

14.54  .48 

49.9    0.9 

4«24    .z8 

57.3     0.5 

30.3 

1343    •« 

58.4  -o.a 

60.3Z     ,X7 

2Z.4    a3 

X4.04  .50 

50.6  +0.4 

4.05    .19 

57.8     0.3 

Apr. 

9.3 

13.23 -.«) 

58.4  +o.a 

60.X4— .17 

2Z.6+O.Z 

13.54 -.50 

50.7  ^x 

3.86 -.x8 

58.0  +0.2 

19.2 

13.03    .18 

58.0    0.6 

59.98     .15 

2Z.7+O.X 

13.05  .47 

50.4    0.6 

3.68     .X7 

58.  z    0.0 

29.2 

12.86    .16 

57.3    ft-Q 

59.84     .X3 

2Z.7  0.0 

Z2.6o    .43 

49.6    x.o 

3.52     .X5 

58.0  —0.2 

May 

9-2 

Z2.71     .13 

56.2    X.3 

59.72     -xo 

2Z.7  0.0 

Z2.2Z      .36 

48.3     x.4 

3.38     .xa 

57.8     0.3 

I9.X 

Z2.6o     .10 

54.7    1.6 

59.64    .07 

2Z.6-ax 

ZZ.89     .38 

46.7     X.8 

3.28    .08 

57.4     0.4 

29*1 

12.52  -,<J6 

53.04^.8 

59.59 -.P5 

2Z.5  -0.1 

ZZ.65-.x9 

44.8 -3.x 

3.2Z  -.04 

56.9-0.5 

Jane 

8.x 

12.47  -•« 

5Z.Z    8.0 

59.58  +.0X 

2X.4    0.x 

ZZ.5Z-.09 

42.5     «.3 

3.X9      .00 

56.3     0.6 

z8.x 

12.47  +.08 

48.9    a.a 

59.62    .09 

2Z.2     0.3 

ZZ.47  +.0X 

40.Z   3.5 

3.2Z  +.04 

55.6     0.7 

28.0 

X2.5Z     .06 

46.6    3.3 

59.69    .09 

2Z.O     0.3 

ZZ.53     ." 

37.5    a.6 

3.27    .08 

54.8     0.8 

July 

8.0 

X2.59    .09 

44-3    a.4 

59.80    .13 

20.8    o.a 

ZZ.69      .31 

34.8     3.6 

3.37    .xa 

5^.0    0.8 

z8.o 

z2.704-.x3 

41.9 +«-S 

59.94  +-x6 

20.7  -0.3 

ZZ.95+.3O 

32.2  -3.6 

3.51  +.X6 

53.2  ^.8 

28.0 

Z2.85  .17 

39-6    9.a 

60.  Z2     .19 

20.4      0.3 

Z2.29     .39 

29.6    3.5 

3.69    .X9 

52.4     0.8 

Aug. 

6.9 

Z3.O3      .90 

37.4    «•• 

60.32    .as 

20.2    0.3 

12.72     .47 

27.  z    3.4 

3.90    -aa 

51.5     0.9 

16.9 

13.24  -^s 

35.5     !•« 

60.55    'H 

Z9.9  0.3 

13-22     .54 

24.7    a.3 

4.Z4     .85 

50.6    0.9 

26.9 

13-48    -as 

33.9    X.4 

6o.8z    .37 

Z9.6  0.4 

Z3.79     .60 

22.5    3.0 

4.40     .88 

49.8     0.9 

Sept. 

5.9 

13.74 +-a7 

32.7  +1.0 

6Z.08  +.38 

Z9.Z-0.5 

Z4.42+.65 

20.6  —1.8 

4.69 +.30 

48.8  -0.9 

X5.8 

X4.02    ,79 

31.9    0-5 

6Z.38   .90 

z8.6    0.6 

Z5.IO     .70 

Z8.9    z.5 

5.00    .33 

47.9    0.9 

25.8 

14-32    .30 

3Z.6+0.Z 

6Z.69    .3x 

z8.o    0.6 

15.82     .73 

Z7.6      Z.3 

5.33    .34 

47.0    a9 

Oct 

5.8 

X4.63    .31 

31-8-0.5 

62.OZ     .33 

Z7.3    0.7 

Z6.57     .7« 

z6.6    0.8 

5.68    .35 

46.  z    0.9 

15-7 

Z4.94    .3a 

32.5    X.0 

62.34     -33 

z6.6    0.8 

X7.34    -77 

15.9    0.5 

6.04    .36 

45.2    0.9 

25.7 

Z5.26+.3Z 

33.8-1.5 

62.67 +.33 

Z5.8  -a8 

z8.xz  +.77 

Z5,6  -owx 

6.40 +.36 

44.4  -0.8 

Nov. 

4-7 

X5-57    -30 

35.5    X.9 

63.00    .33 

X4.9    0.8 

Z8.87    .75 

15.7  +0.3 

6.76    .36 

43-7    0-7 

14-7 

15.87    -as 

37.6    a,3 

63.33    .sa 

14. 1    0.8 

19.61    .73 

Z6.3    0.7 

7.12     ,35 

43.0    0.6 

24.6 

Z6.Z4    .a6 

40.  z    a.6 

63.64    .30 

X3.3    0.8 

20.31    .ty 

Z7.2      Z.X 

7.46     .33 

42.5    0.4 

Dec. 

4.6 

Z6.39    .as 

42.8    3.8 

63.93    .a? 

Z2.6    0.7 

20.94    ,60 

z8.6    Z.5 

7.78     -3X 

42.2    o.a 

X4.6 

z6.6o  +.19 

45.7-^.9 

64.18 +.34 

Z2.0  -0.5 

2  z.  50 +.51 

20.3  +1.9 

8.07 +.37 

42.0  -«.x 

24.6 

16.77    -14 

48.7    S-o 

64.40    .19 

IZ.5     0.4 

2Z.96    .40 

22.3      3.Z 

8.32    .33 

42.0  +O.X 

34.5 

Z6.89  +.IO 

51.6 -«.9 

64.57 +.»5 

ix.z  -0.3 

22.31 +.39 

24.5  +«.3 

8.53  +.18 

42.3  +0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 

a  Canis  Minoris. 
(jProcyon.) 

^Geminomm. 

^  Geminorum. 

3Urs«Majoris(H.) 

Solar 
Date. 

Right 

Declination 

Right 

Declinetion 

Right 

Declination 

Right 

DecUnatiao 

Ascension. 

Ncrih. 

Ascension. 

North. 

Ascension. 

North. 

AscensioiL 

North. 

j 

h     m 

•        t 

h     m 

•        f 

h     m 

• 

h      m 

• 

7   33 

+  5  29 

7   39 

+  28    16 

7  47 

+27    I 

8     2 

+6846 

(Dec. 

30.5) 

8 
56.79 +.17 

IT 
21.4  -1.4 

• 
3.32  +.11 

29.2 -O.X 

8 
14. 1 1  +.21 

If 
55.8-0.1 

8 
39.62  +.44 

m 
32.7  +«.! 

Jan. 

9-5 

[     56.94      •« 

20.0     X.3 

3.49    .15 

29.3+<».i 

14.29     .x6 

55.8+0.1 

40.01       .3a 

34-9    ^3 

19.5 

57.04      .07 

18.8     1.1 

3.62     .09 

29.6    0.3 

14.42       .10 

56.0    a2 

40.27      .20 

37-3    a-4 

29.5 

57.08  H-.oi 

17.8     0.9 

3.68  +.04 

29.9    0.4 

14.50 +.05 

56.2    0.4 

40.40  +.07 

39.8    a.5 

Feb. 

8.4 

*  57.08 -.oa 

16.9    0.7 

3.69 -.oa 

30.4    0.5 

14.52  -.01 

56.6    0.5 

40.40  -.06 

42.3    8.5 

18.4 

57-03  -.07 

16.3-0.6 

3.64  -.07 

31.0+0.6 

14.48 -.06 

57.1+0.5 

40.27 -.18 

44.8  +8.4  ! 

28.4 

56.94    .11 

15.8     0/4 

3.55    .IX 

31.6    0.6 

14.40      .10 

57.7    0.6 

40.04      .28 

47.0       8.x 

Mar. 

10.3 

56.82     .13 

15.5     0.2 

3.42    .14 

32.1    0.5 

14.27  .14 

58.2    0.5 

39.70       .37 

49.0       iJ 

20.3 

56.68    .15 

15.3^.1 

3.26     .17 

32.6    0.4 

14.12     .16 

58.7    0.5 

39.29       .44 

50.6       1.4 

30.3 

56.52     .x6 

15.2     0.0 

3.09     .18 

33.0    0.4 

1396     .17 

59.2    0.4 

38.82       .48 

51.7       0.9 

Apr. 

9.3 

56.36 -.x6 

15.3 +0.1 

2.91  -.18 

33-3+0.2 

13.78 -.17 

59.5  +0.3 

38.33  -.50 

52.4  +0.4 

19.2 

56.20    .15 

15.5     0.2 

2.73     .17 

33-5    0.x 

13.61     .17 

59.7 -Hm 

37.83     -49 

52.6      0.0 

29.2 

56.06    .13 

15.8     0.3 

2.57    .X5 

33.6  +0.0 

13-45     -15 

59.8    0.0 

37-35    .46 

52.3-0.5 

May 

9.2 

55.94     •" 

16.  Z     0.4 

2.44      .12 

33.5  -o.a 

13.32     .la 

59.8-0.1 

36.90    .41 

51.5     x.e 

19.2 

55-85     .08 

16.6     0.5 

2.33      .09 

33.2    0.3 

13-21     .09 

59.7    0.2 

36.52    .35 

50.3     1.4 

29.1 

55.79  -.04 

17.140.6 

2.26  -.03 

32.9-0.4 

13.13 -.06 

59.4-0.3 

36.20  -.87 

48.7  -x.8  , 

June 

8.1 

55.76 -.01 

17.7    a6 

2.23 -.ox 

32.5    0.4 

13.10 -.02 

59.1     0.4 

35.97     .»9 

46.7     8.x 

18.1 

55.77  +.02 

18.4    0.7 

2.24 +.03 

32.0    0.5 

13.104.02 

58.7    0.4 

35.83 -.«o 

44-4     «-♦ 

28.0 

55-82     .06 

19.0    0.7 

2.29  .07 

31.5    0.6 

13.14    .06 

58.2    0.5 

35.78     .00 

41.9     8.6 

July 

8.0 

55.89    .09 

19.8    0.7 

2.37      .10 

30.9    0.6 

13.22    .10 

57.7    0.5 

35-83  +.09 

39-3     a.7 

18.0 

56.00 +.ia 

20.4  +0.7 

2.50 +.14 

30.3  -0.6 

13.33 +.13 

57.1  -0.6 

35.96  +.18 

36.5  -8.8 

28.0 

56.14    .15 

2 1. 1     0.6 

2.65  .17 

29.6    0.7 

13.48     .z6 

56.5    0.6 

36.20     .27 

33-7    «.8  1 

Aug. 

6.9 

56.31     .18 

21.6    0.5 

2.84      .20 

28.9    0.7 

13.66     .19 

55.8    0.7 

36.52     .36 

30.9     8.8 

16.9 

56.50      .20 

22.1    0.4 

3.06     .23 

28.2    0.8 

13.87    .aa 

55.1     0.7 

36.92     .44 

28.2    8.7 

26.9 

56-72    -as 

22.4  +0.2 

3.30    .a6 

27.4    as 

14.  H     .85 

54.3    0.8 

37.40     .5a 

25.6    8.5 

Sept. 

5-9 

56.96  +.25 

22.5    0.0 

3.58 +.a8 

26.6  —0.9 

14.37 +.a7 

53.5  -0.9 

37.94  +.58 

23.2  -8.3 

15.8 

57-22    .27 

22.3  -0.2 

3.87    .30 

25.7    0.9 

14.65    .89 

52.6    0.9 

38.55     .64 

20.9    8.1 

25.8 

57.49    .28 

22.0    0.5 

4.18     .32 

24.8    0.9 

14.96    W3X 

51.6    1.0 

39-21     .69 

19.0    1.8  , 

Oct. 

5.8 

57.78    .29 

21.4    0.7 

4.50   .ss 

23.8     1.0 

15.28     .33 

50.6     1.0 

39.92    .73 

17.3     «.5   j 

15-7 

58.08    .30 

20.5     I.O 

4.84    -34 

22.8      1.0 

15.62     .34 

49.6     1.0 

40.66    .75 

16.0      I.X    ' 

25.7 

58.39 +.31 

19.4 -i.a 

5.19  +  35 

21.9-0.9 

15.96 +.35 

48.6  —1.0 

41.43  -^^n 

! 
15.1  -«.7 

Nov. 

4.7 

58.70    .31 

18.I     Z.4 

5.55     .35 

21.0      0.9 

16.31     .35 

47.5     1.0 

42.20   .77 

14.5^3 

14.7 

59.01    .30 

16.7    1.5 

5.90    .34 

20.1      0.8 

16.66     .34 

46.6    0.9 

42.97   -75 

14.5 +0.1   , 

24.6 

59.30    .29 

15.1    1.6 

6.23     .33 

19.4     0.7 

17.00    .33 

45.7    0.8 

43.71    .7a 

14.8    Ow6 

Dec. 

4.6 

59.58    .26 

13.5    »•« 

6.55     .30 

18.8     0.5 

17.32     .31 

45.0    0.6 

44.41    .67 

15.6     I4> 

14.6 

59.83  +.23 

11.9-1.6 

6.84 +.27 

18.3-^.3 

17.62  +.a8 

44.5  ^5 

45.0/  +.59 

16.9  +1.4 

24.6 
34-5 

60.04     •»9 

10.3    1.5 

7.09     .23 

t8.i  -0.2 

17.87     .24 

44-1    0.3 

45.59   .49 

18.5     1.8 

60.22 +.15 

8.9-1.4 

7.30  +.20 

18.0    0.0 

18.08  +.19 

43.9-0,1 

46.04  +.40 

20.5+8.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

15  Argils  (/)). 

vCancrL 

e  Hydra. 

I  Ursa  Majoris. 

Right 
Ascension. 

Declination 
Smtk, 

Right 
Ascension. 

Declination 
N^rth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioa 

1 

Declination  1 

North.       ! 

b     m 

8    3 

—24      0 

h     m 

8  a6 

0           r 

+30  47 

h     m 
841 

+  647 

h     m 

85a 

+48    26 

(Dec. 

30.6) 

XI.35+.I8 

22.1  -4.9 

47.46 +.33 

24.8  -0.6 

s 
21.31  +.33 

n 

46.7 -X.5 

12.41  +.34 

n 
37.2+0.7 

Jan. 

95 

11.51    -IS 

25.1     2.9 

47.67     .19 

24.2  0.5 

21.52     .19 

45.3     x-4 

12.72     .38 

38.0      X.O 

19.5 

zi.6z    .08 

27.9     3.8 

47.84     .X4 

23.8  0.3 

21.68    .14 

44.0     1.3 

12.96      .3X 

39.1     X.3 

29.5 

1 1.66 +.03 

30.6     3.6 

47.95     .09 

23.6 -0.x 

21.80    .09 

42.9     X.0 

13.14     .14 

40.5     X.5 

Feb. 

8.5 

11.66 -.03 

33.0    a.3 

48.00  +.03 

23.6 +O.X 

21.86 +.04 

42.0    0.8 

13.23  +.06 

42.2     1.7 

18.4 

IX.61  -.07 

35.2 -a.o 

48.01   -.03 

23.8+0.3 

• 
21.88  —.01 

41.3-0.6 

13.26  -.01 

43.9 +X.7 

28.4 

11.52    .11 

37*x    1.7 

47.96     .07 

24.2  0.4 

21.85    .05 

40.9    0.4 

13.21     .07 

45.6     1,7 

Mar. 

10.4 

11.39     .14 

38.6    1.3 

47.88    .xo 

24.6  0.4 

21.77    .09 

40.6  —0.2 

13.H     .13 

47.3     x.6 

20.4 

H.23     .17 

39.7    '.0 

47.76  .13 

25.0  0.4 

21.67      .XX 

40.5    0.0 

12.95     .x8 

48.8     X.4 

30.3 

IZ.05    .x8 

40.5    0.6 

47.61     .X5 

25.4  0.4 

21.54     .«3 

40.5  -H».x 

12.75     .ax 

50.2     X.S 

Apr. 

93 

10.87 -.18 

40.9  ~Oi3 

47.46 -.16 

25.9+0.4 

21.40 -.14 

40.7  +0.2 

12.53  -.33 

51.2  +0.9 

19-3 

Z0.68    .18 

41.0 +0.1 

47.30     .X5 

26.3  0.4 

21.26     .X4 

40.9    0.3 

12.29     .a4 

52.0    0.6 

29.3 

10.51    .17 

40.7      0.5 

47.15     .14 

26.6    0.3 

21.12      .13 

41.2    0.3 

12.06     .23 

52.5  +0.3 

May 

9.2 

10.35    .15 

40.1    0.8 

47.01     .xs 

26.8      0.2 

20.98     .12 

41.6    0.4 

11.83    .ax 

52.6  -O.X 

19.2 

ZO.22      .IS 

39.1     «.x 

46.90      .XX 

27.0+0.1 

20.87     .10 

42.0    0.4 

11.63    .XQ 

52.3  0.4 

29.2 

10.  II— .09 

37.8+1-4 

46.80  -.08 

27.1      0.0 

20.78  -.08 

42.5  +0.5 

11.46 -.16 

51.7-0.7 

June 

8.1 

10.03    '06 

36.3    1.6 

46.74    .04 

27.0      0.0 

20.71      .05 

43.0    as 

11.32      .12 

50.8     x.o   < 

z8.i 

9.98 -.03 

34.6    Z.8 

46.72  -.ox 

27.0-0.1 

20.67  -oa 

43.5     0.5 

11.22    .07 

49.6     x.3    1 

28.1 

9.97    •» 

32.7    a.0 

46.72  +.03 

26.8      0.3 

20.66  +.01 

44.0    0.5 

11.17 -.03 

48.2     x.5 

July 

8.1 

10.00  +.04 

30.6    3.1 

46.76      .06 

26.6      0.3 

20.68    .03 

44.6    0.5 

11.17 +.02 

46.5     x.7 

18.0 

iao5  +.08 

28.5  +3.1 

46.83  +.09 

26.4  -0.3 

20.73  +.06 

45.0+0.5 

11.21 +.06 

44.7  -x.9 

28.0 

10.15      .XX 

26.4      3.x 

46.93      ." 

26.0      0.4 

20.81    .09 

45.5    0.4 

11.29     .XX 

42.7    a.o 

Aug. 

7.0 

10.27    .14 

24.4    X.9 

47.06     .X5 

25.5      0.5 

20.92      .12 

45.8    0.3 

11.42     .X5 

40.6      3.x 

17.0 

10.43    .17 

22.5    1.7 

47.22     .x8 

25.0      0.6 

21.05  .15 

46.0 +0.X 

11.60     .X9 

38.5    a.a 

26.9 

Z0.62    .90 

20.9    1.4 

47.41     .20 

24.3      0.7 

21.21      .x8 

46.1    0.0 

il«8l    .33 

36.3    2.3 

Sept. 

5-9 

10.83  +.« 

19.6 +X.X 

47.62  +.23 

23.5  -0.8 

21.40 +.30 

46.0  -0.3 

12.07  +.37 

34.x -a.a  1 

15.9 

11.08    .96 

18.6    0.7 

47.87     .25 

22.6     x.o 

21.62      .33 

45.6    0.4 

12.36    .31 

31.9    a.3 

25.8 

11.35    -^ 

l8.l-f«.3 

48.13     .28 

21.6     i.x 

21.86    .25 

45.1    0.7 

12.70    .35 

29.8      3.x 

Oct. 

5.8 

11.64    .30 

18. 1 -0.2 

48.42     .30 

20.4       X.3 

22.12     .27 

44.3    0.9 

13.06    .38 

27.7    a.o 

15.8 

".94    .31 

X8.5    0.7 

48.73    .3a 

19.2  1.3 

22.41      .39 

43.2    x.x 

13.46     .4X 

25.9    X.8 

25.8 

12.26  4-.33 

X9.5-».a 

49.06 +.33 

17.9-1.3 

22.71  +.31 

42.0 -X.4 

13.88  +.43 

.  24.2 -x.6 

Nov. 

4-7 

12.59    .3a 

20.9    X.6 

49-39    .34 

16.5  1.4 

23.03      .3a 

40.5     X.5 

14.32     .45 

22.7     x.3 

14-7 

12.91     .3a 

22.8     3.0 

49.73    .34 

15. 1   1.4 

23.35      .3a 

38.9     1.7 

14.78     .46 

21.5     1.0 

24.7 

13.22     .30 

25.0     3.4 

50.08    .33 

13.8  1.3 

23.67      .3a 

37.2     X.7 

15.24     .45 

20.6    0.7  j 

Dec. 

4-7 

13.51     •«» 

27.6     3.7 

50.40    .32 

12.5      1.3 

23.98      .30 

35.4     ».8 

15.68     .44 

20.1-0.3 

14.6 

13-78  +.85 

30.4-3.8 

50.71  +.29 

II.4— 1.0 

24.28  +.88 

33.6-1.7 

16.IO+.4X 

20.0 +O.X 

24.6 

14.01    .91 

33.3    a.9 

5a99    .a6 

10.5   0.8 

24-55    -as 

31.9     '.6 

16.49     .36 

20.2    0.4 

34.6 

14. 19 +.17 

36.3 -a.© 

51.23  +.33 

9.7-0.5 

24.79 +.a3 

30.4  -t.5 

16.83  +.3X 

20.8  +0.8 
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FIXED  STARS.  1897. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Sdlar 
Date. 

0"  Ursae  Majoria. 

icCancri. 

iArgfta. 

xDracoiiis(H.) 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
N^rth, 

Right 
Ascensioa 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h     m 
9      I 

0         t 

+67  32 

h     m 

9    2 

0        t 

+11   4 

h     m 

9  14 

0        § 

-58  50 

h     m 
9  22 

+81'  46 

(Dec. 

30.6) 

8 
24.83  +.54 

ft 
59.0+1.4 

s 
I2.X3  +.36 

55-o-«.4 

t 
21.69  +.32 

22.8  -3.6 

3 
36.O5+X.33 

ft 
40.3  +X.8 

Jan. 

9.6 

25.32     -44 

60.7     X.8 

12.37    .« 

53.7    «•« 

21.97    .as 

86.5     3.8 

3727   X.IO 

42.3    a.3 

19.6 

25.70     -33 

62.7    3.a 

Z2.56    .x6 

52.6    x.o 

22.18    .17 

30.3    3-9 

38.25  .83 

44-7    a.5 

29.5 

25.97     •« 

65.0    S.4 

12.69    •" 

51.7    0-8 

22.30 +.o3 

34.2     3«9 

38.94     -54 

47.4    3.8 

Feb. 

8.5 

26.12 +*08 

67.5  t-s 

12.78     .06 

5X.O    0.5 

22.34    •«> 

38.Z     3.8 

39.32+  .a3 

50.3    a.9 

18.5 

26.14 -.04 

70.x  +«.5 

Z2.82  +iOx 

50.6  -«.3 

22.30  -.08 

41.7-3.6 

39.39-  .08 

53.3  +3.0 

28.4 

26.04     .15 

72.6     C.4 

X2.8x  -.03 

50.4 -«.x 

22.  Z8     .X5 

45-2    3.3 

39.15     -38 

56.2    3.8 

Mar. 

10.4 

25.84     .as 

74-9    ••« 

12.75     .07 

50.3    0.0 

22.00     .31 

48.3     3.0 

38.62     .63 

59.0    3.6 

20.4 

25.54    -33 

77.0    1.9 

12.66    .10 

50.44^.1 

2X.76     .36 

51.X     3.6 

37.84     .88 

61.4    3.3 

30.4 

25.18     .39 

78.8    X.6 

12.55    -la 

50.6    0.8 

ax.47     .30 

53.5     «-! 

36.84   X.07 

63.5    1.9 

Apr. 

9-3 

24.76  -43 

80.2  +1.3 

12.42  -.13 

50.9+0.3 

2X.15  -^Si 

55.4 -«.7 

35.68-x.t3 

65.2 +X.4 

19-3 

24.30    .45 

81. X     0.7 

X2.28    .14 

51-3    0-4 

20.80    .33 

56.8      X.3 

34.40  X.S1 

66.3    0.9 

29.3 

23.84     .45 

8Z.5  +0.3 

12. X4    .X3 

51.6    0.4 

ao.45     .36 

57.8    0.7 

33.06  X.S4 

66.9  +0.3 

May 

9.3 

23.40    .43 

8i.5-«.3 

Z2.0I      .13 

52.0    0.4 

20.09     .55 

58.2  -0.3 

3X.70    X.S3 

,  66.9  -0.3 

19.2 

22.98     .40 

80.9    0.8 

ZZ.89    .tx 

52.4    0.4 

X9.75    .34 

58.1+0.4 

30.39  «.a6 

66.4    0.8 

29.2 

22.60  -#35 

80.0  —1.3 

ZZ.79-b09 

52.8  +0.4 

Z9.42  -.n 

57*5+0^ 

29.x7-1.x6 

65.3  -1.4 

June 

8.2 

22.28     .38 

78.5    1.6 

ZI.72  .06 

53.«    0.4 

Z9.Z2     .38 

56-4    »-3 

28.06    X.03 

63.6     1.9 

18. 1 

22.03     .31 

76.7    3.0 

ZI.66    .04 

53.5    0.3 

Z8.85     .34 

54.8    x.7 

27.  X2      .85 

6x.6    3.3 

28.1 

21.86    .xs 

74-5    "-S 

XZ.64  —.01 

53.9    0.3 

Z8.63     .30 

52.9    «.! 

^6.36     .66 

59.1    a.7 

July 

8.Z 

21.76  -.05 

72.  Z     3.6 

IZ.64  +.02 

54.1    0.3 

Z8.45     .X5 

50.6    «.5 

25.80     .45 

56.3    ^o 

18.  X 

21.75 +.03 

69.4-4.8 

ZZ.68+.05 

54.4 +o-a 

X8.33  --09 

47-9 +».7 

25.46-  .33 

53.2-3.3 

28.0 

21.82     .XI 

66.5     t.9 

XI.74    -07 

54.540.1 

18.27  -'OS 

45.x    3.9 

25.34-  -o» 

49-9    3.4 

Aug. 

7.0 

ai.97     .19 

63.6    3.0 

ZZ.83    .10 

54.5    0.0 

X8.27+.03 

42.2    3.9 

25.45+  .33 

46.4    S.5 

17.0 

22.20     .27 

60.6     $.0 

XX.95    .13 

54-4 -o-a 

18.33    .10 

39.3    •.9 

25.78      .45 

42.9    3.5 

27.0 

22.51     .35 

57.6    S.0 

12.09    .x6 

54-2    0.3 

18.46    .X7 

36.4     3.7 

26.34       .67 

39.4   ^4 

Sept 

5.9 

22.89 +.43 

54.6 -a.9 

Z2.27  +.X9 

53.8-0.5 

X8.66+.33 

33.8 -M-s 

27.12+  .87 

36.0-3.3 

15.9 

23.35     -49 

51.8    3.7 

Za.47      .3X 

53.2    0.7 

X8.93    .30 

3X.5    a.i 

28.09    X.07 

32.8     3.3 

25.9 

23.87     .55 

49.x    «-5 

Z2.7O     .34 

52.4    0.9 

X9.26    .36 

29.5    1.7 

29.26    X.35 

29-7    ^9 

Oct. 

5.8 

24.45     .61 

46.7    «-3 

12.95    -a? 

51.4    X.I 

X9.64    .41 

28.1    x.x 

30.60    X.4X 

26.9    3.6 

15.8 

25.08     .66 

44.6    «.o 

X3.23    .«9 

50.2    1.3 

20.07    H3 

27.2  +0.6 

32.08   X.3S 

24.5    «.a 

25.8 

25.76 -K69 

42.8  -x.6 

X3.53  +'Si 

48.8  — X.5 

20.55 +W49 

27.0-0.1 

33.70+1.66 

22.5  -1.8 

Nov. 

4.8 

26.47     .7a 

41.3    x.a 

Z3.84    .33 

47.3     X*6 

2X.05     .SO 

27.3    0.7 

3540   1.74 

20.9     x.3 

14.7 

27.20     .73 

40.3    0.8 

X4.17    03 

45.6    X.7 

21.56    .sx 

28.4    1.4 

37.  x6   X.77 

19.8    0.8 

24.7 

27.93     .7a 

39-8-0.3 

X4.51    .33 

43.9    ».7 

22.06    .49 

30.0      3.0 

38.94   x.77 

X9.3-o.a 

Dea 

4-7 

28.64     .69 

39-8 -H>.3 

X4.83    .33 

42.Z     X.7 

22.54    .46 

32.3    a.5 

40.69  X.71 

X9.3  +0.3 

M-7 

29.32  +.65 

40.2  +0.7 

X5.X4+.30 

40.4  -x.6 

22.99 +.4a 

35.x -*o 

42.36+1.60 

20.0  +0.9 

24.6 

29.93     -58 

41.2     S.3 

X5.43     'V 

38.9    1.5 

23-39    .36 

38.3    3.4 

43-89   X.44 

8X.X     X.4 

34.6 

30.47  +.50 

42.6+1.7 

X5.69-Ka4 

37-4 -'-B 

23.72+^30 

41.8  -5.7 

45.24+i-a4 

22.8  +3U) 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


aHydrse. 


Right 
Ascension. 


Declination 
Somih, 


dVnsR  Majoria. 


Right 
Ascension. 


Declination 
North. 


6  Ursae  Majoris. 


Declination 
North. 


e  Leonis. 


Right 
Ascension. 


Declination 
North. 


(Dec. 
Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


Jul7 


Aug. 


Sept. 


Oct. 


30.6) 

9.6 

Z9.6 

29.5 

8.5 

18.5 
28.4 
10.4 
20.4 
30.4 

9-3 

193 

293 

9-3 

19.2 

29.2 

8.2 

18. 1 

28.1 

8.1 

18. 1 
28.0 
7.0 
17.0 
27.0 

5-9 
15.9 
25.9 

5.8 
XS.8 


Nov. 


25.8 
4.8 

14-7 
24.7 

Dec.      4-7 

14-7 
24.6 
34.6 


h     m 
9  22 


33.26 +,a5 
33-50  .ax 
33-69  .17 
33.84    .12 

33-93    -07 

33.98  +.oa 
33.98 -.oa 
33.94    .06 

33.86  .09 
33.76     .XI 

3364 -.13 
33-50  .X3 
33-37  -^a 
33-24  •^a 
33-"    •« 

33.00  —.10 
32.91  .06 
32.84  .06 
32.80  .03 
32.78  —.01 

32.78  +.oa 
32.82    .05 

32.87  '07 

32.96      .10 

33-08     .X3 

33.22 +.x6 
.X9 

.23 


—    8   12 


43-3 -••4 
45.5    a-3 

47.8  2.2 

49.9  t.o 
51.8 


33-40 
33-60 
33-84    -as 
34.10    .27 

34-39 +.30 
3470  .31 
35-02  .32 
35.34  -33 
35.67    -Sa 

35.98  +.30 
36.27  .27 
36.53 -H.a4 


"•7 

53-4 -«.5 
54*8    X.2 

55-9  «.o 
56.7  0.7 
57.4    0-5 

57.7  -0.2 

57.8  0.0 
57.8+0.2 

57-5  O.A 
57.0    0.6 

56.4  40.7 
55-6    0-9 

54.7  1.0 
53-6    1.1 

52.6      I.X 

51.4 +»•« 

50.3  X.X 

49.2    i.o 

48.2  0.9 

47.4  0-7 

46.8  +0.5 
46.4  +0.2 

46.3  -0.1 
46.6  0.5 
47.2    0.8 

48.2  -x.a 
49.6    X.5 

51.2  X.8 
53.1  *.o 
55-3    «.a 

57.6-2.3 

59.9  a.4 

62.3  -a.3 


h     m 

9  «5 

27.67 +.63 
28.26  .53 
28.74   .43 

29.09  .29 
29.31    -IS 

29.39  +.01 

29.33 -•X2 
29.15  .23 
28.86  .33 
28.48      .42 

28.03  -.47 

27.53    -51 

27.01    *s* 

26.48  .sx 
2598     .49 

25-51  --44 

25.10  .38 
24.76     .3X 

24.49  .83 
24.30    .14 

24.21  —.05 
24.20 +.04 
24.29     .13 

24.46      .22 

24.73     .31 

25.09  +.40 

.48 
.56 
.63 
.69 


25.53 

26.05 
26.64 

27.30 


28.02  +.74 

28.79  .78 

29.58  .80 
30.40  .81 
31.20  .79 

31.97  4-.74 
32.68  .68 
33.32 +.6x 


+70    16 


45-x  +1.3 
46.6     x.8 

48.6  2.x 

50.9    a.4 
53-4    a-6 

56.1+2.7 

58.8  2.6 

61.3  2.5 

63.7  2.2 
65.7    1.8 

67.4  +1.4 
68.6    X.O 

69.3  +0.5 

69.5  0.0 
69.2  -0.5 

68.4  -1.0 
67.2     1.5 

65.5  1-9 
63.4    2.3 

60.9  2.6 

58.2  -2.8 

55.3  3.0 

52.2  3.x 

49.1  3.2 
45.9    3.a 

42.7-3.1 
39-6    3.0 

36.6  2.8 
33-9    a-« 

31.4  a.3 

29.3-1-9 
27.6    x.s 

26.3  X.O 
25.4-0.5 

25.2  0.0 

25.4 -H».5 
26.2     1.0 

27.4  +i-5 


h    m 
9  35 

6X.Z2+.40 

61.48  .33 

61.79  .26 
62.OZ  •19 
62.17     .XI 

62.24  +.<g 
62.23— .04 

62.16     .XX 

62.02    .16 

61.84      .20 

61.61  -.23 

61.37  -as 

61. xz  .25 

60.86  .25 

60.62  .23 

60.40  —.20 
60.22     .17 

60.07    -'S 

59.96  .09 
59.90  -.04 

59.88  +.0X 

59.91  .05 

59.99  .10 
60. 1 Z     .X5 

60.29      .20 

60.50 +.24 
60.77  •"9 
6Z.07  .33 
6Z.42  .37 
6z.8z     .41 

62.24  +.44 
62.69  .4^ 
63. z6  .48 
63.65  .48 
64. Z3    .47 

64.60 +.45 
65.04  .42 
65.43  +.38 


+5^    8 

36.2  +0.5 
36.9        0.9 

38.0  X.3 

39-5  x-6 
4Z.2    x.8 

43.1  +1-9 
45.  z  a.o 
47.0  1.9 
48.9  x.8 
50.6    x.6 

52.0  +x«3 
53.x  1.0 
53.9  0.6 
54.3+0.2 

54.3  -o-a 

53.9-0.6 

53.1  <»*9 
52.0  x.3 
50.6  x.6 
48.9  x.8 

47.0  -2.0 
44.8     2.2 

42.5    a.4 

40.0  2«5 
37.5    a-S 

34.9-8.6 

32.3  2.6 
29.8    a.5 

27.4  a.4 
25.0    2.2 


22.9 
2X.O    X.7 
Z9.5     «-4 

Z8.3      X.O 

Z7.4    0.6 

Z7.0-0.2 
Z7.X+0.3 

17. 5 +0.7 


km  *       ' 

9  40  +24  14 

2.35  ■•••30  46.6  -0.9 

2.63    .26  45.8    0.6 

2.87      .2X  45.3 -^S 

3.06     .x6  45.  Z     0.0 

3.19     .XX  45.2 +0w2 

3.27 +.05  45-5 -H>.4 

3.30     .00  46.  z     0.6 

3.28  -.04  46.8    0.7 

3.2Z    .08  47.6   0.8 

3.Z2    .XX  48.4    0.8 

3.00  -.13  49.2  +a8 

2.86    .X4  50.0    0.7 

2.7Z    .X4  50.6    0.6 

2.57     .14  5X.2     0.5 

2.44    .X3  5Z.6    0.3 

a.  32 -.XX  5z.9+o.a 

2.2 z    .09  52.0    0.0 

2.Z3      .07  52.0 -O.X 

2.08    .04  5Z.8    0.3 

2.05 -.ox  5Z.4    0.4 


2.05  +.0X 
2.08  .04 
2.Z4  .07 
2.22  .10 
2.34     -^ 

2.48  +.x6 
2.66  .X9 
2.87  .23 
3.X2  .26 
3-39    •a9 

3.69  +.SX 
4.OZ  .33 
4-3^  -35 
4.7X  .36 
5«07    .35 

5.42  +.34 
5.75  .3a 
6.05  +.29 


50.9  -0.6 
50.3    0-7 

49.5  0.9 

48.6  X.O 

47.5  "-a 

46.2  -X.3 
44-8    1.5 

43.3  x.6 
4Z.6  1.7 
39.9    !•« 

38.0  -x.8 

36.2  x.8 

34.3  x*8 

32.6  x.7 
30.9    1.5 

29.5-1-3 

28.2  1. 1 

27.3  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/I  Leonis. 

a,  Leonis. 
(Regulus.) 

y»Leonia. 

Right 
Ascension. 

Declinadon 
North, 

Ascenaioo. 

Declination 
North. 

Right 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

9  46 

e           t 
4-26    29 

h     m 
ID      2 

e           f 

4-ia  ay 

h     m 
ID   ID 

+65   36 

h     m 
10   14 

•        9 
+20   21 

(Dec. 

30.6) 

a 
56.41  +.31 

m 
22.7-0.8 

a 
54-95 +-30 

** 

68.0 -x.6 

s 
37.20 +.58 

62.1  +0.7 

a 
Z9.44+.31 

36.5  -X.3 

Jan. 

9.6 

56.70    .a? 

22.0      0.5 

55-23    -afi 

66.5     X.4 

37.76     .5» 

63.0      X.X 

19.74    -as 

35-3    X.O 

19.6 

56.95     .33 

2X.6-0.3 

55-47    .« 

65.3     X.X 

38.25     .44 

64.3     X.6 

20.01    .34 

34.4     0.7 

29.6 

57-15    .17 

21.5  +0.1 

55-67    •«7 

64.3    0.8 

38.64     .34 

66.2    a.0 

20.22     .X9 

33-9    0-4 

Feb. 

«-5 

57.29    .la 

21.7     0.3 

55.82      .19 

63.6    O.C 

38.93     .«3 

68.4    1.3 

20.39     .14 

33.6  -O.X 

18.5 

57.38 +.06 

22.2  -H>.6 

5592 +W07 

63.2  -0.3 

39.11  +WX2 

70.8+3.5 

20.50 +.09 

33-7 -H>.« 

28.5 

57.42  +.01 

22.9     0.7 

55.96 +.08 

63.0  -O.X 

39.17 +.oa 

73.3    «-6 

20.57 +.04 

34.0    0.4 

Bfar. 

10.5 

57.40 -.ot 

23.7     0.9 

55.97 -.« 

63.0  +O.X 

39.13-09 

76.0    3.6 

20.58     .00 

34.4    0.6 

20.4 

57.34    .08 

24.6     0.9 

55-93    -05 

63.2  0.3 

38.99    .»8 

78.5    a.4 

20.55 -.04 

35-1    0.7 

30.4 

57.25      .XX 

25.5     0-9 

55.86    .08 

63.6  0.4 

38.77    .a6 

80.8    a.3 

20.49    .08 

35-8    0.8 

Apr. 

9.4 

57-13 -.13 

26.5  40.9 

55-76 -wxo 

64.040.5 

38.47 -.33 

82.8  +X.9 

20.40  — .xo 

36.640.8 

19-3 

56.99    .14 

27.3     0.8 

55.65    .M 

64.5  0.5 

38.12    .37 

84.5    x.5 

20.29    .xa 

37.4    0.8 

293 

56.84    .14 

28.1     0.7 

55-53    •" 

65.1  0.3 

37-74    -40 

85.8     X.X 

20.  Z6      •X3 

38.2    0.7 

May 

9-3 

56.70    .14 

28.7     0.5 

55.40    .M 

65.6  0.5 

37-33    .40 

86.6    0.6 

20.04     *X3 

38.9    0.6 

19.3 

56.56    .xs 

29.1     0.4 

55.28    .xa 

66.Z    0.5 

36.92    .40 

87.0  40.X 

Z9.9Z      .13 

39.5    0-5 

29.2 

56.43  ^la 

29.4 +o.a 

55.I7--W 

66.6+0.4 

36.53 -.38 

86.8-^4 

19.79 -.XX 

39.9  +0.4 

Jane 

8.2 

56.33    .w> 

29.5    0.0 

55.08    .09 

67.0    0.4 

36.17    .35 

86.2    0.9 

Z9.69    .xo 

40.2    0.3 

18.2 

56.24    .07 

29.4  -o.a 

55-00    .07 

67.4    0-3 

35-84    .30 

85.0    X.3 

19.59  .08 

40.4+0.1 

28.2 

56.18    .05 

29.1    0.3 

54.93    ^ 

67.7    0.3 

35.57    -as 

83-5     1.7 

19.52    .06 

40.5    0.0 

July 

8.1 

56.14 -.oa 

28.7    0.5 

54-89    -P3 

67.9  +0.3 

35.35    •19 

81.5      3.x 

19.47    -^H 

40.4  -^.3 

18.1 

56.14 +.OX 

28.1  -0.7 

54.87 -.ox 

68.0    0.0 

35. 19 -.15 

79.2 -a.4 

19.44 -.01 

40.1  —0.3 

28.1 

56.16    .03 

27.3    0.9 

•  54.88 +.oa 

68.0-0.1 

35.09 -.06 

76.6    3.7 

19.44 +.01 

39.7     0-5 

Aug. 

7.0 

56.20    .06 

26.4    1.0 

54.90    .<H 

67.8    0.3 

35.06  +.01 

73-8    3.9 

19.46  .04 

39.1     0.7 

17.0 

56.28    .09 

25.3    x.a 

54-97    -07 

67.6    0.4 

35.10    .08 

70.8    3.x 

19.51    .06 

38.4     0.8 

27.0 

56-39    .15 

24.1    X.3 

55.05    .10 

67.Z    as 

35.22    .X5 

67.6    3.3 

19-59    -09 

37.4     X.O 

Sept. 

6.0 

56.53 +.16 

22.7-1.5 

55- 17  •♦••13 

66.5-0.7 

35.40 +.13 

64.3-3.3 

19.69  +.19 

36.3  -x.a 

15.9 

56.71     .X9 

2Z.Z     X.6 

55.31    .16 

65.7    0.9 

35.66  .39 

61. 1     3.3 

19-83     .X5 

35-0    x.4 

25.9 

56.91     .as 

19-5    1.7 

55-49    .19 

64.6      X.X 

35.99  .36 

57-8    3-a 

20.00    .19 

33-6    x.6 

Oct. 

5.9 

57.15    .a6 

17.7    1.8 

55.70     .33 

63-4     1.3 

36.39  .43 

54.7    3.0 

20.21       .33 

31.9    X-.7 

15.9 

57-42    '•S 

15.8     X.f 

55.94    .26 

64.0    1.5 

36.86   .50 

5Z.8    3.8 

20.45     .36 

30.1     x.8 

25.8 

57.72 -Ksx 

13.9 -1.9 

56.21  +.38 

60.4  -1.7 

37-39 +.56 

49.1 -«.3 

20.73  +.39 

28.2  -1.9 

Nov. 

4.8 

58.05    .34 

12.0    X.9 

56.51    .31 

58.6    x.8 

37-98    .60 

46.7    3.3 

21.03    .31 

26.2     9.0 

14.8 

58.40    .35 

10. 1     X.8 

56.83    .33 

56.7     1.9 

38.60    .64 

44.7     x.8 

21.35     -33 

24.2     8.0 

24.7 

58.76    .36 

8.3    X.7 

57-16    .34 

54.8    3.0 

39.26     .66 

43-2    x.3 

21.70  .35 

22.2     x.9 

Dec. 

4-7 

59-12    .36 

6.6    X.5 

57.50    .34 

52.8    x.9 

39.93    .67 

42.  Z     0.8 

22.05  .35 

20.3     x.8 

M-7 

59.47  +-35 

5-2-1.5 

57-83 +.53 

50.9  -x.8 

40.60  +.65 

4Z.6-0.3 

22.40 +.35 

18.5  -x.7 

24.7 

59.81    .s« 

4.0     X.O 

58.16     .3X 

49.1     x.7 

41.24     .63 

41.6+0.3 

22.74     .33 

16.9     1.5 

34.6 

60.12  +.a9 

3.1  -0.7 

58.46 +.38 

47-5  -1.6 

41.83 +.57 

42.x  40.8 

23.05 +.30 

15.6— x.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconis.  (H.) 

pLeonis. 

vArgtto. 

/Leonis. 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

DecUnation 

Right 

Declination 

Right 

Declination 

Ascension. 

North. 

Ascension. 

North, 

Ascension. 

South. 

Ascension. 

'    North, 

h      m 

•        • 

h      m 

•        # 

h      m 

• 

h      m 

•         t 

10  26 

+76  13 

xo  27 

+  9  49 

XO  41 

-59    8 

10  43 

+11    4 

(Dec. 

30.6) 

26.94+  98 

It 
77.4  4^-8 

s 
24-90  4--3X 

• 
65.2  -X.8 

4-9«  +.46 

* 
22.7  -2.9 

a 
52.14 +.32 

77-2  -z.7 

Jan. 

9.6 

27.86     .87 

78.5     »-4 

25.19    .a8 

63.5     1.6 

5.41    .40 

25.8     3-3 

52.45      89 

75.5     1.6 

19.6 

28.67     -74 

80.x     Z.9 

25-45    •a4 

62.0    X.S 

5.78    .34 

29.2     3-6 

52.72     .25 

74.1    I.S 

29.6 

29-33     -58 

82.2    a.3 

35.67    .19 

60.8     I.X 

6.08     .a6 

32.9    3.7 

52.95    -ai 

72.9     1.0 

Feb. 

8.5 

29.83     ^ 

84.6    a.6 

25.84    .15 

59.9    0-8 

6.31     .18 

36.7     3.8 

53-14    •»« 

72.0    0.7 

18.5 

30.14+  .sa 

87.3+^.8 

25.96  f.IO 

59.3-0.5 

6.45 +.11 

40.5  -3.8 

53.28 +.1Z 

71.4-0.4 

28.5 

30.27+  .<H 

90.2    a.9 

26.03    .05 

58.9-0.3 

6.52  +.03 

44.2     3.7 

53.37    .07 

71.1-aa 

Mar. 

10.5 

30,21—  .14 

93-1    «-8 

26.06  +.01 

58.8    0.0 

6.51  -.04 

47.8     3.5 

53.41  +.02 

71.0    0.0 

20.4 

29.98     .31 

95-9    a-7 

26.04  —,03 

58.8  4o.a 

6.44     .10 

51.2     3-a 

53.41  -.02 

71.2 +o.a 

30.4 

29.60    .46 

98.5    M 

26.00    .06 

59.1    0.3 

6.30    .16 

54-3    «.9 

5338    .05 

71.5    0.4 

Apr. 

9.4 

29.08-  .57 

100.8  +a.i 

25.92  -.08 

59.4  +0.4 

6.Z2-.az 

57-o-a.5 

5332 -.07 

71.9+0.5 

19.4 

28.45     .fi7 

102.7     1.7 

25.83    .xo 

59-9    0.3 

5.89     .84 

59.4      2.Z 

53-23    .09 

72.5    0.6 

29.3 

27-74     -73 

Z04.Z     i.a 

25.72    .zz 

60.4    0.5 

5-63     rj 

61.3    Z.7 

53-13    -10 

73.1    0.6 

May 

9-3 

26.99     .7« 

105.1    0.7 

25.60      .IX 

6z.o    0.5 

5-34    'i 

62.8    z.a 

53.02    .zz 

73.7    0.6 

19.3 

26.22     •77 

X05.4  4U.X 

25-49  .« 

6X.5    0.5 

5.04    "SO 

63.8    a7 

52.91     .IZ 

74-3    •-« 

29.3 

25.46-  .75 

Z05.3-0.4 

25.38  -.10 

62.1+0.5 

4.73  --31 

64.3  -o.a 

52.80  -.zz 

74.9+0-6 

June 

8.2 

24.73     .70 

ZO4.6     I.O 

25.28  .09 

62.6    0.3 

4.42    -30 

64.2+0.3 

52.70      .10 

75.4    0.5 

18.2 

24.05     .64 

1033     X.5 

25.19   .08 

63.0    0.4 

4.12    .29 

63.7    0.8 

52.61    .08 

75.9    0.4 

28.2 

23.45     '56 

ZOI.6     X.9 

25.12   .06 

63.4    0.4 

3.84    .27 

62.7    z.a 

52.53  .07 

76.3    0.3 

July 

8.1 

22.94     .46 

99-4    a-3 

25.06   .04 

63.7    0.3 

3-58    .a4 

61.3    Z.6 

52.47  .05 

76.6    o.a 

18. 1 

22.53-  .S5 

96.9-4-7 

25.03  -.oa 

64.0  +o.a 

3.36 -.«> 

59.4 +a.o 

52.42  -.04 

76.7 +0.X 

28.1 

22.24     •»* 

94.0    3.0 

25.02    .00 

64.1 +0.Z 

3.18    .16 

57.2    a.3 

52.39-.oa 

76.8  -O.Z 

Aug. 

7-1 

22.06-  .12 

90.9    3.3 

25.02  +.oa 

64.1  -0.Z 

3.04    .zz 

54-8    a.6 

52.39    .00 

76.7    o.a 

17.0 

22.01+  .OX 

87-5    3.4 

25.06    .05 

63.9    o.a 

2.96 -.05 

52.x    t.7 

52.40 +.03 

76.5    0.3 

27.0 

22.08     .14 

84.0    S.5 

25.12    .08 

63.6    0.4 

2*95  4-.oa 

49-3    a.8 

52.44  .06 

76.x    0.5 

Sept. 

6.0 

22.29+  .ay 

80.4  -3.6 

25.20 +.XX 

63.1-0.6 

3.00 +.09 

46.5  4*7 

52.52 +.09 

75.5  -0.7 

16.0 

22.62     .40 

76.8    3-8 

25-32    .14 

62.4    0.8 

3.13    .18 

43-9    a.5 

52.62      .12 

74.7    0.9 

25.9 

23.08    .53 

73.3    3.5 

25.48    .17 

61.5      Z.0 

3-33    •»4 

4X.5    a.3 

52.76     .Z5 

73.7    '-I 

Oct. 

5-9 

23.67    .65 

69.9    3.3 

25.66    .ao 

60.3    1.3 

3.60    .3X 

39.4    '-9 

52-93    .19 

72.4    1.4 

15.9 

24.38     .76 

66.7    s-o 

25*88    .a4 

58.9     Z.3 

3-94    .37 

37-7    '-4 

53-14    .a3 

71.0     z.6 

25.8 

25.19+  .86 

63-9 -«-7 

26. 14  4%a7 

57.4-1-7 

4.35 +-43 

36.5+0.9 

5338 +.a« 

69.3 -Z.8 

Nov. 

4.8 

26.10     .95 

61.3    a.3 

26.42    .30 

55.6     z.9 

4.81    .48 

35.9+0.3 

53-66    .29 

67.4     *.9 

14.8 

27.09  x.oa 

59.3     1.8 

26.73    •3a 

53.7    a.0 

5.31    .5a 

35.9-0.3 

53-96    .3z 

65-5     a.o 

34.8 

28.13   i'06 

57-7    1-3 

27.06    .33 

51.7    2.0 

5.84     -33 

36.5    0.9 

54.28    .33 

63.4     2.Z 

Dec. 

4-7 

29.21    X.08 

56.6    0.8 

27.40    .34 

49.6      2.0 

6.38     .33 

37.8    «.5 

54-62    .34 

61.3    a.z 

14.7 

30.28+Z.06 

56.z-4».a 

27-74 +'33 

47.6  -a.o 

6.9X  +.5a 

39.6 -2.  z 

.54-96+^34 

59.2 -a.o 

24.7 

31-33  i-oi 

56.340.4 

28.06    .3a 

45.6     z.9 

742     .49 

42.0    2.6 

55.29    .33 

57.3    1.9 

34.6 

32.30+  .93 

57.0  +0.9 

28.37 +.30 

43.8  -1.7 

7.88  +.45 

__i±?Z?'-° 

55.61  +.3Z 

55.4 -w 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aUrsae  Majoris. 

tfLeonis. 

rfCrateria. 

r  Leonis.                | 

Mean 
Solar 
Data. 

Right 
Aacension. 

Daclination 
North. 

Right 
Aacension. 

• 

Declination 
North, 

Right 

Declination 
South. 

Right 
Aacenaion. 

Declination 
North. 

h     m 

• 

h    m 

• 

h     m 

• 

h     m 

•        ff 

10  57 

+63  17 

ZI      8 

+ai    4 

XI  14 

-14  13 

ZI   22 

+   3   3+ 

(Dec. 

S0.7) 

«5-25+-58 

m 
65.5  -0.1 

39.36 +.34 

m 

65.2  -f.5 

12.59 +.33 

17.0 -.3.4 

39.62 +.33 

ar 
78.0  -3.1 

Jan. 

9-7 

25.80    .5a 

65.7+0.5 

39.68        .32 

63-7   »-s 

X2.90    .90 

195    ".S 

39-94    '30 

76.0     2.0 

19.6 

26.30    .46 

66.4      X.O 

39.98        .«« 

62.6    0.9 

15.X9     .«7 

22.0    t.4 

40.23    .37 

74.1    x.» 

29.6 

26.73    .S9 

67.7  1.5 

40.25      .34 

61.9    0.6 

13.44    -"S 

24.4    a-S 

40.48    .33 

72.5    1.5 

Feb. 

8.6 

27.08    .30 

69.5  1.9 

40.47     .X9 

61.5  -o.a 

X3.64     .x8 

26.6    t.2 

40.70    .X9 

71.  X      1.3 

X8.5 

«7-33  +-ai 

7X.6  -H.3 

40.64 +.X3 

6X.4+0.1 

X3.80+.X4 

28.7  -9.0 

40.87  +.X5 

70.0  — X.O 

28.5 

27.49      .IX 

740    2.5 

40.76      .10 

61.7    0.4 

13.92     .09 

30.5    x.7 

4X.00     .XX 

69.1      0.7 

Mar. 

10.5 

27.55  4-.oa 

76.5    a.6 

40.83  .05 

62.2    a6 

X3.99    .05 

32.2    1.5 

41.08    .06 

68.6    0.4 

20.5 

27.52 --07 

79.1    a.6 

40.85  ^Kox 

62.9    0.8 

X4.02  +.01 

33.5    XS 

4X.12+.03 

68.3-0.3 

30.4 

27.41     -'5 

81.7    a.4 

40.84  -wOS 

63.8    0.9 

14.02  -.03 

34.7    X.O 

4X.X2  -.ox 

68.2    ce 

Apr. 

9-4 

27.22  ",99 

84.0  +3.a 

40.79 -.06 

64.8  +X.0 

X3.98-.O5 

35.5-0^7 

4X.IO-4H 

68.3+0.3 

19.4 

26.98     .27 

86.1     X.9 

40.72    .08 

65.9    1.0 

X3.92      .07 

36.x    0.5 

41. 05   .06 

68.5    O.S 

29.3 

26.68     .31 

87.9     X.6 

40.63      .10 

66.9      X.0 

X3.84      .08 

36.5    0.3 

40.98  .08 

68.9    0.4 

May 

9.3 

26.36     .33 

89.3    i.a 

40.52     .XX 

67.8  0.9 

13.75      .09 

36.7 -«.! 

40.89  .09 

69.4    0-5 

19.3 

26.02    .34 

90.2    0.7 

40.40     .XX 

68.7  0.8 

X3.65      .10 

36.6+0.1 

40.80    .09 

69.9    0.5 

29.3 

2568 -.34 

90.7 +o.a 

40.29— .XI 

69.4+0.6 

X3.55-WW 

36.4 +O.S 

40.71  -.10 

70.5  +0.6 

June 

8.2 

25-34    -33 

90.7 -O.S 

40.18      .XX 

70.0  0.5 

X3.44      .10 

35-9    0.3 

40.61     .10 

7X.X    0.6 

Z8.2 

25.02    .30 

90.2    0.8 

40.07      .10 

70.4  0.3 

1334    .M 

35-3    0.7 

40.51   .09 

71.6    0.6 

28.2 

24.73     .«7 

89.2    1.2 

39-97    .09 

70.6  +0.1 

13-24    .09 

34.6    0.8 

40.42    .06 

72.2    O.S 

July 

8.2 

24.48     .43 

87.7    x.6 

39-89    .08 

70.6  —0.1 

X3.X6    .08 

33-7    0.9 

40.34    .07 

72.7    0.5 

I8.X 

24.27 -.19 

85.9  -«.o 

39.82  ~.o6 

70.4-0.3 

• 
x3.09-.07 

32.7+1.0 

40.27  —.06 

73.2+0.4 

28.1 

24.XO    .14 

83.7     «.4 

39-77    -04 

70.1  0.5 

13-03    .05 

31.6     X.X 

40.22     .05 

73.6    0.3 

Aug. 

7-1 

23.98     .09 

81.2    t.7 

39-74 -.02 

69-5  0.7 

12.98     .03 

30.5    i-x 

40.18     .03 

73.9    0.3 

17.0 

23.92  -.03 

78.4    «.9 

39-73  +.01 

68.7  0.9 

12.96  -.01 

29.5    1.0 

40.16— .01 

74.1  +0.X 

27.0 

23.92  +.03 

75.3    M 

39.75    .03 

67.7    1.x 

12.97  +.oa 

28.5    0.9 

40.X6+.02 

74.x  -CX 

Sept. 

6.0 

23.99 +.10 

72.1  -3-3 

39.79  +.06 

66.5-1.3 

13.01  +.05 

27.6  +0.8 

40.X9+.05 

73-9 -^>.3 

15.9 

24.11     .16 

68.8    3.4 

3987    .10 

65.1  1.5 

X3.08    .09 

26.9    0.6 

40.26    .08 

73-6    0.5 

25.9 

24.31     .83 

65.4    5.4 

39.99    .13 

63.5    X.7 

X3.18    .13 

26.5  +0.3 

40.36      .X3 

730    0.7 

Oct 

5.9 

24.57     .30 

62.0    3.3 

40.14    .17 

61.7    x.9 

13.33     .16 

26.3    0.0 

40.49    .X5 

72.x      X.O 

15.9 

24.90     .37 

58.8    3.2 

40.33    .« 

59.7    •.' 

X3.5I      .30 

26.4  -0.3 

40.66    .19 

7X.O      1.3 

25.9 

25.30 +.43 

55.6-3.0 

40.56 +.25 

57.5 -«.a 

X3-74  +-24 

26.9  -0.7 

40.87 +.23 

69.6  —1.5 

iNov. 

4.8 

25.76     .48 

52.7    a.7 

40.83    .28 

55-3    a.3 

14.00    .28 

27.8     1.0 

41.12    .26 

68.0    x.7 

1 

14.8 

26.27     .53 

50.1    a.4 

41-13     -31 

53.0    a.3 

14.29    .31 

29.0     1.4 

41.40    .29 

66.2    x.9 

24.8 

26.83     .57 

47.9    a.o 

41-45    .33 

50.7    a.3 

14.61    .33 

30.6    1.7 

41.71     .32 

64.2      3.x 

,Dec. 

4-7 

27.41     .59 

46.2    1.5 

41.80    .35 

48.6    3.x 

14-94    .34 

32.4     2.0 

42.03     .33 

62.X      3.1 

14.7 

28.01  +.60 

44.9-1.0 

42.15 +-35 

46-5  -3.0 

15.29 +»S4 

34-6-2.2 

42.37  +.34 

59.9 -••« 

247 

28.60     .58 

44.2-0.4 

42-50    .35 

44.6    1.8 

15-63    .35 

36.9    3.4 

42-71    -SS 

57-7    ••• 

34-7 

29.Z8+.56 

44.1  40-I 

4284  +.34 

43.0 -X.5 

15.96 +.32 

39.3 -«-5 

43.03  +.sa 

55.6 -«.x 
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APPARSNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

XDraconla. 

"•Leonia. 

/9Leooia. 

rUrsae  Majoris. 

Maui 
SoUr 
Data. 

Rifht 

DacUnatUm 
Nwrtk, 

Right 
Atcansioo. 

Daelinatioii 
Sauik, 

Rlffht 
Aacanaion. 

Daclination 
NortK 

RIcht 
Aaoanaion. 

Daclination 
North, 

h    m 

IX  25 

• 

+69  53 

h    m 

IX  31 

• 

-  0  15 

h     m 

ix  43 

+15'    8 

h     m 
IX  48 

•        * 

+54  15 

(Doa 

30-7) 

• 
20.54 +.76 

m 

35.8 -o.a 

• 
4X.62  -K33 

24.0  -4.3 

a 
49.56 +.34 

4X.X-X.9 

a 
26.76  +.49 

40.8  -X.O 

Jan. 

97 

ax.«7   .71 

35.9 +«.4 

41.94    .31 

26.x      3.x 

49.89    .3a 

39.3     X.6 

27.24    .47 

40.1  -0.4 

X9.6 

2Z.94     •«4 

36.6    x.o 

42.24     .38 

28.  X      X.9 

50.20    .39 

37.8    1.3 

27.69    .43 

40.0+0.3 

29.6 

«a.54   -SS 

37.9    X.6 

42.50     .34 

29.9    1.7 

50.48    .36 

36.6    X.o 

28.10    .38 

40.5    0.8 

Feb. 

8.6 

23-04    -45 

39.7    •.<> 

42.72      .30 

3X.5     X.5 

50.72    .33 

35.8    0.7 

28.46    .sa 

41.5     x.3 

X8.5 

23.42 -K32 

42.0-fr«.4 

42.90  4m6 

32.9  -1.3 

50.92 +.17 

35-3-0.3 

28.75  +.«5 

430+X.7 

28.5 

23.68     .90 

44.5    a.7 

43.04    .XX 

33.9    0.9 

51.07    .13 

35.1    0.0 

28.97     .x8 

44.9      3.0 

Mar. 

10.5 

23.82 +.07 

47.3    «.8 

43.13  .07 

34-7    0.7 

51.17    .08 

35.3+0.3 

29.  XX     .XX 

47.x     3.3 

20.5 

23.83 -.05 

50.  z    a.8 

43.18  4s03 

35.3    0.4 

51-24    .04 

35.7    0.5 

29.18 +.04 

49*5    a.4 

30.4 

23.72    .16 

53.0    «.7 

43.19     .00 

35.6-0.9 

5X.26  +.OX 

36.3    0.7 

29.x8-.03 

52.0    3.5 

Apr. 

9.4 

23. 5z-.^ 

55.6 +a.5 

43.18 -.03 

35.7    o-o 

5X.25  -.03 

37.1+0.8 

29.x2-.09 

54.4 +a.4 

X9.4 

23.2X     .34 

58.0    «.a 

43.13    .05 

35.64.0.x 

5X.2X     .03 

37.9    0.9 

29.00    .14 

56.8     3.3 

29.4 

22.83     •4Z 

60.x    X.9 

43.07    .07 

35.4  0.3 

51.14    07 

38.9    0.9 

28.84     .z8 

58.9    a.o 

May 

9.3 

22.39    .46 

6z.8    Z.4 

42.99    .08 

35.0  0.4 

51.06   .09 

39.8    0.9 

28.64       .3X 

6a8    x.7 

X9-3 

21.91     .49 

63.0    a9 

42.90    .09 

34.6  0.5 

50.97     .«9 

4a7    0.8 

28.42     .33 

62.3     I.S 

293 

21.42  -.50 

63.740.4 

42.81  -.09 

34-1  ■H).5 

50.87  -.xo 

4X.5+0.8 

28.x8-.34 

63.4+0.9 

June 

8.3 

20.92    .so 

63.9-0.1 

42.7X    .09 

33.5    0-6 

5a77    .xo 

42.2    0.7 

27.93     .«5 

64.1+0.5 

18.2 

20.42    .48 

63.6    0.6 

42.62    .09 

32.9    0.6 

50.66    .xo 

42.8    0.5 

27.68     .34 

64.3  0.0 

28.2 

19.96    .45 

62.7    x.x 

42.53    .09 

32.3    0.6 

50.56    .xo 

43.2    0.4 

27.44     ."3 

64.x— 0.4 

July 

8.2 

19.53     -41 

61.3    t.6 

42.45    .08 

3X.7    0.6 

50.47    .09 

43.5+0.* 

27.2X      .33 

63.5  0.9 

18.  z 

X9.X5-.35 

59-5 -«.o 

42.37  -.«>7 

3I.X  +0.5 

50.38  -.08 

43.7    0.0 

27.01  -.30 

62.4 -x.3 

28.1 

18.82     .99 

57.2    a.4 

42.31     .05 

30.6    0.5 

50.31    .07 

43.6  -O.X 

26.83     .X7 

60.9    x.7 

Aug. 

7.1 

18.56     .23 

54.6    9.8 

42.26     .03 

30.2    0.4 

50.25    .05 

43.4  0.3 

26.67     .X3 

59.0    3.x 

1 

17.x 

18.37    -'S 

51.7    3.x 

42.23  -.01 

29.8    0.3 

50.2  X  -.03 

43.0  0.5 

26.56     .09 

56.7    «.4 

27.0 

18.26— .07 

48.5    3.3 

42.23  4-.0X 

29.6  +0.X 

50.20    .00 

42.3  0.8 

26.48     .03 

54-2    3.7 

Sept. 

6.0 

18.24  4-*e2 

45.0-3.5 

42.25 +.04 

29.5 -O.X 

50.20  +.oa 

41.5 -x.o 

26.45  -.ox 

5X.4-2.9 

z6.o 

18.30    .11 

4X.5    3.« 

42.3X    .07 

29.7    0.3 

5a24    .06 

40.4      X.3 

26.47  4-.04 

48.3     3.1 

26.0 

Z8.45     .30 

37.8    S.6 

42.40      .XX 

30.x    0.5 

50.32    .09 

39.x     X.4 

26.54    .xo 

45.1     3.3 

Oct. 

5.9 

18.70     .99 

34.2  s.« 

42.52    .14 

3a7    0.8 

50.43    .X3 

37.6    x.6 

26.67    .  x6 

41-7    3.4 

15.9 

19.04     .39 

30.6    5.5 

42.68    .xS 

3X.6    X.O 

50.58    .X7 

35.9    x.8 

26.86    .33 

38.4     3.4 

25.9 

X9.47+.48 

27.2-3.3 

42.89 +.33 

32.8  -X.3 

50.77 +.3X 

33.9 -«.o 

17.  IX +.38 

35.0-3.3 

Nov. 

4.8 

19.99     .56 

24.0    S.0 

43.13      .«« 

34.2     X.6 

5X.OI    .35 

3Z.8    3.3 

27.42     .34 

31.8     3.2 

X4.8 

20.60     .63 

2X.2     S.7 

43.40     .39 

35.9    X.8 

5Z.28   .38 

29.6    3.3 

27.79     .39 

28.7     3.9 

24.8 

21.27     .69 

18.7    a.3 

43.71      .31 

37.8     t.0 

5X.58     .3X 

27.3    «.3 

28.20    .43 

25.9     3.6 

Dec 

4.8 

ai.99     .73 

16.7    X.7 

44.03      .33 

39.9    «.x 

5X.90    .33 

25.0    3.3 

28.66     .47 

23.4    •.« 

X4-7 

22.74  +.76 

X5.2-x.a 

44.374^34 

42.  z -2.3 

52.24  +.34 

22.7  -3.3 

29.14  4..49 

SZ.4  -x.8 

24.7 

23.50     .76 

X4.4  -0.6 

44.70      .33 

44.3  «•« 

52.58     .34 

20.6     3.0 

29.63    .49 

X9.9     x.3 

34-7 

24.25 +.74 

X4.1    ao 

4503  4-39 

46.5  -3.x 

5«.92  +.34 

Z8.7  -1.8 

30.19  4..49 

Z8.9-O.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginis. 

4Dracohis(H.) 

•    rCorvi 

/^Chamaeleontis. 

Mean 
Solar 
Data 

Right 
Ascenaioo. 

Declinadon 
North. 

Right 
Aacention. 

DodinaUon 
North. 

Right 
Aacenaion. 

Declination 
So^h, 

Right 
Aacenaion. 

DecUnation 

SoMth, 

h      m 

n  59 

• 

+  9  17 

b      m 
12      7 

+78  XO 

h      m 
12    10 

-16   58 

h      xn 
Z2    12 

•        • 

-7844 

(D6C. 

30.7) 

5877 +-34 

m 

68.5 -«.x 

a 
26.5X+X.18 

53-8-0.5 

a 
3I-3X  +.35 

Z2.9-4.3 

t 
i7.64+x.a4 

• 

9.9-1-4 

Jan. 

9.7 

59.XO     .3a 

66.6    1.9 

27.69   X.13 

53.6+0.1 

31.65    .33 

15.2    a.s 

Z8.87   x.x8 

XI.7    a.» 

19-7 

59.42     .30 

64.8     X.6 

28.81    1.08 

540    0.8 

31.97    .51 

17.6    a.4 

20.OJ    X.08 

X4.0    a.6 

99-6 

59.70     .«7 

63.4     »-3 

29.85     .97 

55.1    X.4 

32.27    .a8 

19.9    S.3 

21.03     .96 

16.9    3.0 

Feb. 

8.6 

59-95    -n 

62.2    i.o 

30.75     .«3 

56.7    X.9 

32.52    .a4 

22.2     S.3 

21.92     .8x 

20.1    3.5 

z8.6 

6o.i64-*Z9 

61.4-0.7 

31.50+  .66 

58.9+3.4 

32.74 +.ao 

24.3 -«.X 

22.65+  .65 

23.6-5.6 

28.6 

60.32    .14 

60.9    0.4 

32.06     .47 

61.5    «.7 

32.92    .16 

26.3     X.9 

23.22     .48 

27.3    3.8 

Mar. 

10.5 

60.44    *'^ 

60.6  -0.x 

32.43     -»7 

64.3    a.9 

33.05    ." 

28.Z     1.7 

23.62     .3X 

31.1    3.9 

20.5 

60.52    .06 

60.7  -K>.« 

32.59+  .06 

67.3    3.0 

33.14    .07 

29.6     X.4 

23.84+  .X4 

35.0    3.9 

30.5 

60.56  +.oa 

6z.o    a4 

32.55-  'IS 

70.3    S.0 

33.20    .04 

30.9     i.a 

23.90-  .08 

38.8    3^ 

Apr. 

9.5 

60.57  -•<>» 

61.4+0.5 

32.32-  .32 

73.3+1.9 

33.22  +.OX 

32.0  -1.0 

23.80-  .18 

42.5  -^.6 

19.4 

60.55    -03 

62.0    0.7 

31.91      .48 

76.0    a.6 

33.21  -.oa 

3^8    0.7 

23.54     -33 

46.0     SH 

29.4 

60.50     .05 

62.8    0.7 

31-35     .fc 

78.5    «.s 

33-18    .04 

33.4    0.5 

23.14     .47 

49.3    S.I 

May 

9.4 

60.44     -07 

63.5    0.8 

30.65     .74 

80.6    x.9 

33.13    .06 

33.8    0.3 

22.60     .50 

52.2     vt 

19.3 

60.36    .08 

64.3    0.8 

29.86     .83 

82.2     x.4 

33.06    .07 

34.0 -P.X 

21.96     .70 

54.6  «.s 

29.3 

60.27  ~~*09 

65.1  ■t«.7 

28.99-  .89 

83.3+0.9 

32.97 -.08 

34.0 +O.X 

21.21-  .79 

56.7 -X.8 

June 

8.3 

60.18     .09 

65.8    0.7 

28.07     .9a 

83.9+0.3 

32.88    .09- 

33.8    0.3 

20.38      .85 

58.3     x.3 

18.3 

60.08     .10 

66.4    0.6 

27.14     .9a 

84.0—0.2 

32.78      .XO 

33.4    0.5 

19.50      .90 

59-3    oJ 

28.2 

59.98     .10 

67.0    0.5 

26.22     ,91 

83.5    0.8 

32.68      .XO 

32.8    0.6 

18.58      .9a 

59.8  -aa 

July 

8.2 

59.89     .09 

67.5    0.4 

25.33     .86 

82.4     X.3 

32.58    .10 

32.1    a8 

17.65      .9a 

59-7 +*3 

18.2 

59.80  -.08 

67.8  +0.3 

24.50-  .80 

80.8  -1.8 

32.48 -.09 

31.3  ■H.9 

16.74-  .88 

59-1 -H).9 

28.1 

59.72    -07 

68.0 -fo.  I 

2373     •Ti 

78.8    a.3 

32.39    .09 

30.4     1.0 

15.88     ,8a 

57.9    x.4 

Aug. 

71 

59.65     .06 

68.1    0.0 

23.06     .6a 

76.3    a.7 

32.31     .08 

29.4     x.o 

15.10     .73 

56.3    x.9 

17. 1 

59.60     .04 

67.9-0.2 

22.50     .51 

73.4    3.1 

32.24    .06 

28.4    x.o 

14.42     .6x 

54.2    a.3 

27.1 

59.57  -.oa 

67.7    0.4 

22.05     .38 

70.2    3.5 

32.20  -.03 

27.4     X.0 

13.88     .46 

51.7    a.6 

Sept. 

6.0 

59.57 +.01 

67.2  -0.6 

21.74-  .a4 

66.7  -3.6 

32.18     .00 

26.4  +0.9 

13.51-  .t9 

49.0 +a.8 

16.0 

59.59    .CH 

66.4    0.8 

21.57-  •09 

63.0    3.7 

32.19 +.03 

25.6  0.7 

X3-32-  ^09 

46.1    a.9 

26.0 

59.65    .08 

65.5     x.i 

21.55+  .06 

59-2    3.8 

32.24     .07 

25.0  0.5 

13.32+  ." 

43*1    3.0 

Oct. 

6.0 

59.75    ." 

64.3     X.3 

21.70     .as 

55-4    3.8 

32.33     ." 

24.6+0.3 

13.54     .3a 

40.1    a.9 

15.9 

59.88    .16 

62.9     X.5 

22.00     .39 

51.5    3.8 

32.46     .16 

24.5      0.0 

13-97     .53 

37.3    ".7 

259 

60.06  +.ao 

61.2 -X.8 

22.47+  .54 

47.8  -3.6 

32.64  +.ao 

24.7  -0.4 

14.60+  .73 

34.8 +«.s 

Nov. 

4-9 

60.27    •«4 

59.4    a.o 

23.10     .70 

44-3    3-4 

32.86    .a4 

25.2  0.7 

15-42     .90 

32.7    x.9 

14.8 

60.53     .«7 

57-3    «.! 

23.87     .85 

41.1    3.0 

33.12     .as 

26.1    x.x 

16.41    X.OS 

31.0    x.4 

24.8 

60.82   .30 

55.1    a-a 

24.79     .97 

38.3    a.6 

3342    .31 

27-3     x.4 

17.53   X.17 

29-9    o.» 

Dec. 

4.8 

61.  Z3    .3a 

52.9    M 

25.81    1.07 

35-9    a.a 

33.75    .33 

28.9    X.7 

18.74    i.a5 

29.440.1 

1 

14.8 

61.47 +.34 

50.6  -a.« 

26.92+X.X4 

34.x  -x.6 

34.09 +.35 

30.7  -1.0 

20.02+x.a8 

29.6 -»s 

j 

24.7 

6z.8z    .34 

48.4    3.1 

28.09   I.X7 

32.8     X.0 

34.44     .35 

32.8    a.a 

2X.31    x.«7 

304    X.X 

1 

34-7 

62.15 +.33 

46.4  — a.o 

29.27+X.X9 

32.2  -«.4 

34.79 +.34 

35-1  -a.3 

22.57+i.«3 

31.8 -1.6 
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APPARENT  PIACES  FOR  THK  UPPER  TRANSIT  AT  WASHINGTON. 

17  Virginia. 

c>  Crucis. 

/JCorvL 

icDraconis. 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

Stmtk. 

AscensioxL 

S<mtk, 

Ascension. 

South, 

Ascension. 

North. 

h     m 

m          t 

h     m 

• 

h     m 

• 

h     m 

• 

12    14 

-05 

12   20 

—  62    31 

12    28 

-22  49 

X2   29 

+  70    20 

(Dec. 

30.7) 

a 
39-05 +.34 

H 

46.8  -4.3 

s 
52.32  +.60 

29.7-1-7 

s 
59.18 -h.36 

37.0  -3.3 

s 
729 +.77 

56.0  -X.X 

Jan. 

9-7 

39-39    .32 

48.9     3.1 

52.92     .57 

31.7      2-« 

59.54     -35 

39-2    3.3 

8.05    .75 

55.3-0.4 

19.7 

39.70    .»> 

51.0     1.9 

53.47     .33 

34-2    2.6 

59-88    .33 

41.6    3.4 

8.79    .72 

55.3  +0-3 

29.6 

39-99    .27 

52.8    X.7 

53.98     .48 

37.0     3.0 

60.19    .30 

44.0    3.4 

9.48     .66 

55-9    0.9 

Feb. 

8.6 

40.24     .24 

54-4    1-5 

54.42     .4X 

40.2      3.3 

60.46     .26 

46.4    3.4 

zo.io    .58 

57-0    1.3 

z8.6 

40.46  +.20 

55.7-1.2 

54.80  ■I-.34 

43.6-3.5 

60.70  +.22 

48.8  -3.3 

Z0.63  +.48 

58.8  +2.0 

28.6 

40.64     .x6 

56.8    0.9 

55.10     .27 

47.1      3.6 

60.90    .18 

51.0     3.x 

11.05  .36 

61.0   2.4 

Mar. 

I0.5 

40.78      .13 

57.6    0.7 

55.33     .19 

50.7      3.6 

'6x.o6    .14 

530     1.9 

"35    .24 

63.6    2.7 

20.5 

40.87   .08 

58.1    0.4 

55.48     ." 

54.3      3.5 

61.18    .xo 

54-9    i«7 

11.53 +." 

66.4    3.9 

30.5 

40.93     -04 

58.4-0.2 

55-56  +.05 

57.7     3-4 

61.25    .06 

56.5    X.3 

XZ.60    .00 

69.3     2-9 

Apr. 

9.5 

40.95  +.0X 

58.5    0.0 

55.57 -.02 

61.0—3.2 

61.29 +.03 

57-9-1-3 

11.54 -.11 

72.3+2.9 

19.4 

40.95  -.02 

58.4  +0.2 

55.52     .08 

64.1     2.9 

61.30    .00 

59.1      X.I 

XI.37    •«» 

75-1    3.8 

29.4 

40.92  .04 

58.1    0.3 

55.41     .14 

66.9    3.6 

61.29  --03 

60.0    0.8 

II. xo    .31 

77-8    3.5 

May 

9-4 

40.87   .06 

57-7    0.4 

55-25    .19 

69.3    a-3 

61.25     .05 

60.7    0.6 

X0.76    .38 

80.1      3.x 

19.3 

40.81    .07 

57-2    0.5 

5504    .23 

71.4     1.9 

61.19    .07 

61.2    0.4 

X0.34  .44 

82.0      1.7 

293 

40.73  -.08 

56.7  +0.6 

54-80 -.26 

73-0-1.4 

61.12 -.08 

61.5  -«.x 

9.88 -.48 

83.5+1.2 

June 

8.3 

40.64  .09 

56.1    0.6 

54-52    .29 

74.2     x.o 

61.03     -09 

61.5 +0.1 

9.37     -51 

84.5      0.7 

18.3 

40.55  .09 

55.5    0.6 

54-21    .31 

75.0-0.5 

60.93    .10 

61.3    0.3 

8.85     .52 

85.0+0.2 

28.2 

40.46   .09 

54-9    0.6 

53.89    .3a 

75.2    0.0 

60.82     .XX 

60.9    0.5 

8.32     .52 

84.9  -t).3 

July 

8.2 

40.37  .09 

54-3    0.6 

53.56    .33 

74-9+0.5 

60.71     .XX 

60.2    0.7 

7.80    .5x 

84.3     0.8 

18.2 

40.28  -.09 

53.7 -H>.5 

53.24 -.32 

74.2  +1.0 

60.60 -.XX 

59.4+0.9 

7.31  -.48 

83.3-1-3 

28.2 

40.19    .08 

53-2    0.5 

52.93    .30 

72.9     X.4 

60.49    .xo 

58.5    i.o 

6.84     .44 

81.6     X.8 

Aug. 

7-1 

40. 1  z    .07 

52.8    0.4 

52.64    .27 

71.3     1-8 

60.39    .09 

57.4    x-i 

6.42     .39 

79-6    2.3 

17. 1 

40.05      .05 

52.5    0.2 

52.40    .22 

69.3     3.1 

60.31     .07 

56.2      X.2 

6.05     .34 

77.1    2.7 

27.1 

40.01  -.03 

52.3 -K^i 

52.20     .x6 

67.0     2.4 

60.24    -05 

55.1      X.2 

5.75     .a7 

74.2    3.0 

Sept. 

6.0 

39.99    .00 

52.2  -0.x 

52.07 -.10 

64.5  +2.6 

60.20  -.02 

53.9 +X.1 

5-52 -.19 

71.I  -3-3 

z6.o 

40.00  +.03 

52.4    0.3 

52.00  -.02 

61.8    2.7 

60.20  +.01 

52.8     1.0 

5.37    .10 

67.6    3.5 

26.0 

40.05      .06 

52.8    as 

52.03  +.07 

59.1     2.6 

60.23  .05 

51.8      0.9 

5.31  -.01 

64.0    3.7 

Oct. 

6.0 

40.13    .xo 

53.4    0.7 

52.14     .16 

56.5     «-5 

60.30     .10 

51. 1      0.6 

5.35  +  09 

60.3     3-8 

15.9 

40.25     •X4 

54.3    x-o 

52.34    -as 

54.1     a.2 

60.42  .14 

50.6  +0.3 

5.49    .19 

56.5    3.8 

25.9 

40.42  +.x8 

55-4  -1.3 

52.63  +.34 

52.0 +x. 9 

60.59  +.»9 

50.4      0.0 

5.74 +.30 

52.7  -3.7 

Nov. 

4.9 

40.63     .23 

56.8    X.5 

5301    .42 

50.3     x-5 

60.80     .34 

50.5-0.3 

6.09     .40 

49.0    3.5 

14.9 

40.87     .26 

58.5    1.8 

53.46    .49 

49.1     x.o 

61.06    .38 

51. 1      0.7 

6.54     .50 

45.6  3.3  ! 

24.8 

41.16     .29 

60.3    3.0 

5398    .55 

48.5  +0.4 

61.35     -31 

52.0      X.X 

709    .59 

42.5    2.9 

Dec. 

4.8 

41.47    .$» 

62.4    8.1 

54.55    .59 

48.4  —0.2 

61.68     .34 

53.2  1.4 

7.72     .66 

39.7    a-5 

14.8 

41.79 +.33 

64.5  -2.2 

55.15 +.61 

48.9  -0.8 

62.03 +.35 

54.8-1.7 

8.41  +.71 

37«5-a.o 

24.7 

42.13     .34 

66.7    2.2 

55.77    .61 

50.0     1.4 

62.39    -36 

56.7   2.0 

9.14    ,75 

35.8    1.4 

34-7 

42.47  +.34 

68.9-2.1 

56.37 +.60 

51.6 -1.9 

62.75  +.36 

58.8  -3.2 

9.90 +..76 

34.7-^8 

33 
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APPARENT  PLACES  FOR  THE  QPPER  TRANSIT  AT  WASHINGTON. 

Mean 

32»Camelop.  (H.) 

a  Can.  Venaticornm. 

^Virginia. 

a  Virginia. 
{SpUa.) 

Solar 
Date. 

1 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

I>eclinatioii  ' 

Ascension. 

North, 

Ascension. 

Narih. 

Ascension. 

South, 

Ascensioa 

S0uth, 

h     m 

•        t 

h     m 

• 

h     m 

• 

h     m 

• 

J2   48 

+8357 

12   51 

+3851 

13   + 

-  4  59 

13    19 

-10  37 

(Dec.    30.7) 

25.64+8.15 

55-2  -0.9 

13-57 -K40 

n 
68.4-1.9 

s 
37-51  +-34 

m 
27.1  -8.3 

s 

46.38 +.35 

30.0  -4.0 

Jan.      9-7 

27.80  3.16 

54.6  -0.3 

13-96    .39 

66.7       1.4 

37.85    .34 

29.2      3.x 

46.72  .34 

32.0    a.x    . 

X9.7 

29.94    3.Z0 

54-6 -H).4 

14.35    -37 

65.5      0.9 

38.18    .33 

31.3    a.o 

47.06  .33 

34-1    3.x 

29.7 

31.98  X.96 

55.3    i-o 

X4-7X    .35 

64.9-0.4 

38.49    .30 

33-^    1.9 

47-39     ^x 

36.1     x.9 

Feb.     8.6 

33-85   1.75 

56.6    X.6 

15.04    -sx 

64.7+0.1 

38.78    .37 

350    x.7 

47.68     .38 

38.0    x.8 

18.6 

35.48+X.48 

58.5  4*x 

15.34 +-«7 

65.1+0.6 

39.04 +.34 

36.5-1.4 

47-95  +-a5 

39.7 -«.6 

28.6 

36.80   I.Z5 

60.9    a.5 

15.58    .as 

66.0     X.X 

39.26     .ao 

37-8    1.3 

48. 19      .33 

41-2    1.4 

Mar.    X0.6 

37-77    .79 

63.6    3.8 

15-77    .^7 

67-3     1-5 

39.44     -17 

38.9    0.9 

48.39     .x8 

42.6      x.8 

20.5 

38.37    .41 

66.6    3.0 

15.92      .13 

69.0     Z.8 

39-59    .'3 

39.7    0-7 

48.55     .M 

43.6      X.O 

30.5 

38.5^+  .03 

69.6    3.x 

x6.ox    .07 

70.9    a.o 

39.70    .09 

40.2    0.4 

48.68     .XX 

44.5      0.7 

Apr.     9.5 

38.41-  .37 

72.7  +3.0 

16.06  +.08 

72.9+3.1 

39.77  +-06 

40.5  -0.3 

48.77 +.08 

45-1  ^0.5 

19.4 

37-86    .73 

75-7    a.9 

16.06  — .oa 

75.1    8.1 

3982    .03 

40.6    0.0 

48.83     .05 

45.6    0.3 

29.4 

36.96  X.03 

78.4    3.6 

16.02    .05 

77-2      3.1 

39.84  +.01 

40.5+0.1 

48.87  +.03 

45.8  -o.a 

May     9.4 

35.77  1.33 

80.9    3.3 

15.95    -08 

79.3    3.0 

39.83 -.oa 

40.3    0-3 

48.88     .00 

45.9    0.0 

19.4 

34-31   1.57 

82.9     X.8 

15.85     .XX 

81.2     x.8 

39.80    .04 

40.0    a4 

48.86  -.08 

45.8  +O.X 

29.3 

32.65-x.75 

84.4 +X.5 

15-73  -.XS 

82.8  +X.5 

39.76 --05 

39.6+0.5 

48.83  -.04 

45.6 -NWS 

June     8.3 

30.83  X.87 

85.4    0.7 

15.59    .X5 

84.x     i.a 

39.70    .07 

39.1    0.5 

48.77      .06 

45-3    0.4 

18.3 

28.91   X.94 

85.9 +o.a 

15.44    .16 

85.1    0.9 

39.62    .08 

38.5    0.6 

48.70      .08 

44.9    0.4 

28.3 

26.95   1.97 

85.8-0.4 

X5.28    .x6 

85.8    0.5 

39.53    .09 

38.0    0.6 

48.62      .09 

44.4    0.5 

July      8.2 

24-99  x.94 

85.2    0.9 

X5.XX   .xe 

86.1  +O.X 

39.43    .10 

37-4    0.6 

48.52      .10 

43-9    0-6 

X8.2 

23.08-x.87 

84.0-1.4 

X4.95  -.16 

86.1  -0.3 

39.33 -.10 

36.8  +0.6 

48.42  -.XI 

43-3  -H.^6 

28.2 

21.27    >-76 

82.3    1.9 

14.79    .X5 

85.6    0.7 

39.23    .xo 

36.2    0.6 

48.31     .XX 

42.7    0.6 

Aug.     7-x 

X9.58    X.60 

80.2    a.4 

14.64    .X4 

84.8     I.O 

39.13  .10 

35-7    0.5 

48.20    .11 

42.0    0.6 

X7.X 

18.07   X.4X 

77.6     3.8 

14.51    .xa 

835    1.4 

39.04  .09 

35.2    0.4 

48.  xo      .10 

41.4    0.6 

27.x 

16.77   »''9 

74-6    3.x 

14.39    .10 

82.0    X.7 

38.95  .07 

34.8    0.3 

48.01    .08 

40.8    0.5 

Sept.     6.1 

15.70-  -94 

71-3-3.4 

14.3X  -.07 

80.1-2.0 

38.89 -.05 

34-5 +o.a 

47.93  -.06 

40.3  +».5 

16.0 

X4.88     .67 

67-7    3.7 

14.25  -.04 

77-9    a.3 

38.86  -.03 

34.4    0.0 

47.88  -.04 

39-9    0.3 

26.0 

X4.36     .38 

63.9    3.8 

14.23    .00 

75.4    3.6 

38.85  +.01 

34.5  -0.3 

47.86     .00 

39.6  +o.a 

Oct.      6.0 

14.13-  .07 

60.1    3.9 

14.26  +.05 

72.7    3.8 

3888  .05 

34.8    0.4 

47.88  +.04 

39.6    0.0 

x6.o 

14.22+  .as 

56.2    3.9 

X4.34    .10 

69.7    3.0 

38.96    .xo 

35-3    »-7 

47-94    -08 

39-7  -0-3 

25.9 

14.64+  .58 

52.3  -3.8 

14.46  +.X5 

66.7-3.1 

39.08 +.X4 

36.0  —0.9 

48.05  +.X3 

40.2  -0.5 

Nov.     4-9 

15.38     .90 

48.6    3.6 

X4.64      .31 

63.5    3.a 

39.24     .X9 

37.1      X.3 

48.20     .18 

40.8    0.8 

X4.9 

X6.44  z.ax 

45.1     3.3 

X4.88     .36 

60.4     3.Z 

39-45    -^ 

38.4      1.4 

48.40      .33 

41.8       X.X 

24.8 

X7.79  Z.SO 

42.0    3.9 

15.X6    .30 

57-3    3.0 

39.70     .37 

40.0      1.7 

48.65     .36 

43.0     X.4   1 

Dec.      4-8 

X9.42   X.75 

39.3     «-5 

15-48     -34 

54-3    a.8 

39-99    -30 

4X.8     X.9 

48.93      .30 

44.6    x.6  1 

X4.8 

2X.27+1.94 

37.x -X.9 

15.83 +-37 

51.7 -*5 

40.30 +.33 

43-7  -a.o 

49.24  +.33 

46.2 -x.8 

24.8 

23.29  a.07 

35-4    1-3 

X6.2X     .39 

49.3    a.a 

40.63    .34 

45.8    3.1 

49.57      .34 

48.2     x.9  ' 

34-7 

25.40+*  16 

34-4  -0.7 

X6.61  +.40 

47.3-1.8 

40.97  +-34 

47.9-3.3 

49-92  +.36 

50.I-4.X 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSXT  AT  WASHINGTON. 

CVirginis. 

vUrsaeMajona. 

vBootit. 

/JOntaim. 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

Declination 
North. 

Right 

Declination 

Right 

DacUnatioii 

Ascension. 

South. 

Ascension. 

Ascension. 

North. 

Ascension. 

South. 

b     m 

•        1 

h     m 

• 

h     m 

• 

h      xn 

•       $ 

13   29 

-04 

13  43 

+49  48 

13  49 

+18  54 

13  5^ 

-59  5a 

(Dec. 

30.8) 

8 
27.08  +.34 

X7.7  -^.2 

s 
29.43  +«43 

75-0 -«.« 

s 
47.ax  +.34 

m 

35-7 -3-4 

32.39 +.58 

m 

25.7 -*5 

Jan. 

9.8 

27.42      .34 

Z9.8      2.x 

29.86     .44 

73-0    X.7 

47-55    -34 

33.5      3-X 

32.98    .99 

26.4    1.0 

19.7 

27-75     -33 

21.8     X.9 

30-30     -44 

7X.6    1.1 

47-89    -34 

3X.6    1.7 

33-57    .58 

27.7    x.5 

29.7 

28.07   .31 

237    1-7 

30.74     .4* 

70.7-0.3 

48.22     .38 

30.0    x.s 

34-14    -36 

29*4    «•• 

Feb. 

8.7 

28.37     .a8 

253    1-5 

31-15     -39 

70.540.x 

48.54  .30 

28.9    0.9 

34.68    .53 

31.5    •-• 

18.7 

28.64  +.25 

^6.6  -i.a 

31-52  +.35 

70.9+0.7 

48.83 +.88 

28.2  -0.5 

35-19 +-48 

33.9 -*5 

28.6 

28.88     .» 

27.6    0.9 

3X.86    .31 

71.8    1.2 

49.09  .24 

27.9 -O.X 

35.65    .43 

36.5    t.7 

Mar. 

10.6 

29.08     .19 

28.4    0.6 

32.X4     -16 

73.3    1.7 

49.31      .31 

28.0  +0.3 

36.05    .37 

39.4    3-9 

20.6 

29.25     .15 

28.9    0.4 

32.37    •«> 

75.2    «.x 

49.50  .17 

28.5    0.7 

36.40    .31 

42.4    S-® 

30.5 

29.38     .12 

29.1 -O.X 

32.54     -H 

77-5    «.4 

49.65    -'S 

29.4     X.0 

36.68     .85 

45.4    3.0 

Apr. 

9-5 

29.48  +.08 

29.1 +0.X 

32.65  +.08 

80.0+2.6 

49.76  +.10 

30.5 +X.3 

36.9X+.19 

48.4-3.0 

19.5 

29.55     -05 

28.9    0.3 

32.70 +.03 

82.7     8.7 

49.84   .06 

3X.8    x.4 

37.07    .13 

5X.4    3.9 

29.5 

29.59 +.03 

28.5    0.4 

32.71 -.« 

85.4    «.6 

49.89  4-.03 

33-3    X.5 

37-18    .07 

54.2    3.8 

May 

9.4 

29.60     .00 

279    0.5 

32.66     .07 

88.0    8.5 

49.9  X     .00 

34-8    x.5 

37.22  +.02 

56.9     8.6 

19.4 

29.59 -•<» 

27.3    0.6 

32.57     -« 

90.5    a-3 

49.90 -.08 

36.4    x.5 

37.21 -.04 

59.4     3.S 

29.4 

29.56 -.04 

26.7  +0.7 

32.44  -.X5 

92.7+3-1 

49.87 -.05 

37-9 +X.4 

37.x4-.09 

6x.6-a.o 

June 

8.3 

29.51     .06 

26.0    0.7 

32.28    .x8 

94.6    x.7 

49.8X     .07 

39.2    X.3 

37.02    .14 

63.5    x-7 

18.3 

29.44     -07 

25.3    0-7 

32.09      .20 

96.x    1.3 

49.73    .09 

40.5      X.I 

36.85    .19 

65.0    x.s 

28.3 

29.36    .09 

24.6    0.7 

31.88      .82 

97-3    0.9 

49.64    .xo 

41.5    0.9 

36.64   .«s 

66.x    0.9 

July 

8.3 

29.27     .10 

24.0    0.6 

31-65     .93 

98.040.5 

49.53    -xx 

42.4    0.7 

36.40    .26 

66.8    0.S 

X8.2 

29.16-.  XI 

23.4 -Hj.5 

31-41  ->M 

98.3    0.0 

49.4X  -.X8 

43.0+0.5 

36.x2-.49 

67.x -0.1 

28.2 

29.05     .xx 

22.9    0.S 

31-17     .«4 

98.x -0.4 

49.28  .13 

43-3+0.3 

35-82    .30 

66.940.4 

Aug. 

7.2 

28.94      .XX 

22.4    0.4 

30.93     .«4 

97.4    0.9 

49.15  .  .XS 

43-4 -0.x 

35-52    .30 

66.3    0.8 

i7.a 

28.83     "ZO 

22.x     0.3 

30.70      .22 

96.3     1.4 

49.02    .XS 

43.2    0.S 

35.22     .89 

65.3     I.8 

27.1 

28.74     .09 

21.9 +O.X 

30.48      .20 

94.7     x.8 

48.89    .xa 

42.7    0.6 

34.94    ••« 

63.8    x.6 

Sept 

6.Z 

28.66  -.07 

2X.9     0.0 

30.29 -.17 

92.7  -2.2 

48.79 -wxo 

42.0-0.9 

3469 -.3a 

62.0  +X.9 

16.x 

28.60    .04 

22.0  -0.2 

30.13     .14 

90.4     8.5 

48.70    .07 

4X.O    1.8 

34-49    .x7 

60.0     8.8 

26.0 

28.57  -.01 

22.3     0.4 

30.01   .09 

87.7     2.8 

48.64 -.04 

39.7    x-5 

34-35    .10 

57.7    3-3 

Oct. 

6.0 

28.57  +.03 

22.9     0.7 

29.94 -*<H 

84.7  3.1 

48.61    .00 

38.x    1.7 

34.29 -w02 

55.3    M 

z6.o 

28.62   .07 

23.6     0.9 

29.93  +-<» 

81.4     3*3 

48.63 +.04 

36.2    a.o 

34.30 +.06 

52.8    4.4 

26.0 

28.71  +.XI 

24.7-1.2 

29.98  +.08 

78.0-3.5 

48.69  +.09 

34.x  -8.8 

34*4X  +.X5 

50.5+3.3 

Nov. 

4-9 

28.85   .16 

26.0     X.4 

30.09*  .15 

74-5    3.5 

48.80    .X3 

3X-8    8.4 

34.60    .•4 

48.3     3.0 

14.9 

29.03    .ax 

27.5      1.6 

30.26      .2X 

70.9     3-5 

48.96    .18 

29.3  3.5 

34.89    .S3 

46.4    x.7 

24.9 

29.26     .25 

29.2     X.8 

30.50  .27 

67.4     3.4 

49.  x6    .«3 

26.7     8.6 

35.26    .4X 

44.9    X.S 

Dec. 

4.8 

29.53     -38 

31. 1     2.0 

30.80    .32 

64.1    3-3 

49.41     .37 

24.0     8.6 

35.70    .47 

43.8    0.8 

14.8 

29.83  +.3X 

33-2  -a.i 

31.15 +«37 

6x. 0-8.9 

49.70 +.30 

2X.4  -8.6 

36.20  4-.53 

43.2 +«.s 

24.8 

3015     .33 

35-3    *•» 

31.54     .41 

58.2     2.5 

50.01     .32 

X8.9     8.4 

36.75     .56 

43.x  -0.8 

34.8 

30.48 +.34 

37.4 -a-x 

31.96 +.43 

55.9-3.1 

50.34 +-S4 

16.5  -8.3 

37.33 +.59 

43.5-0.7 
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APPARENT  PJ-ACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Datau 

aDraconis. 

aBootis. 
(Arcturus,) 

^Bootia. 

pBootis. 

Right 
Aaconsion. 

Dedinadon 
N^rtk. 

Right 
Aaoenaion. 

Declination 
North. 

Right 
AacenaioiL 

Declination' 
N^rtk, 

Right 
Aacenaioa 

N^rtJk. 

h     m 
14      I 

+64  51 

h     m 
14   10 

• 
+  19   42 

h     m 
14   21 

+5^  18 

h     m 
14  27 

+30  4B 

(Dec. 

30.8) 

a 
36.z2-h.56 

39.5 -a.3 

a 
58.03  +.33 

51.8-3.5 

a 
4Z.46  +.4X 

73.3 -a.6 

a 
23.63 +.34 

m 

66.2-8.6 

Jan. 

9.8 

36.69    .59 

37.5     X.7 

58.36     .34 

49.5    a.a 

41.89     .43 

70.9     8.x 

23.97    .35 

63.8    «.« 

Z9.8 

37-29     60 

36.  Z     x.o 

58.70    .35 

47.5    1.8 

42.33     -45 

69.  z     X.5 

24.33    .36 

6z.8    Z.8 

29.7 

37-89     -59 

35-4  -0.4 

59.04     .33 

45-8    X.4 

42.78     .44 

67.9    0.9 

24.69    .35 

6a2    x.s 

Feb. 

8.7 

38.47  -56 

35-4  +0.3 

59.36    .3x 

44.6     I.O 

43.22     .43 

67.3^3 

25.03    .33 

59.x    0.8 

18.7 

39.02  +.5a 

36.0  +0.9 

59.65  +.a9 

43.8  -0.6 

43.63  +.40 

67.4 +0-4 

2536 +.31 

58.6-0.3 

28.7 

39.51     -45 

37.3     1.5 

59-93    .a6 

43.4 -o.a 

44.OZ     .36 

68.  z     X.0 

25.66     .38 

58.6+0.8 

Mar. 

Z0.6 

39.92     .38 

39- 1    a.0 

60. z7    .33 

435+0.3 

44-34    .31 

69.4     x.5 

25.92     .35 

59-1    0.7 

20.6 

40.27     .30 

41.3    a.4 

60.37    .19 

43.9    0.7 

4463    .26 

71. z    3.0 

26.  Z  5      .31 

60.  Z      X.S 

30.6 

40.52      .31 

43-9    a.7 

60.54     .X5 

44.8      X.O 

44.86      .30 

73-4    a.4 

26.35     .17 

61.5    1.5 

Apr. 

9-5 

40.69  +.ia 

46.8  +3.9 

60.67  +.X3 

45.9 +x.a 

45.03  +.14 

75.9+^6 

26.50  +.X4 

63.2  +x.« 

19.5 

40.77  +.03 

49.8    3.0 

60.77      .08 

47.3     1.4 

45.  Z4    .08 

78.6    3.8 

26.62     .xo 

65.2    8.0 

29.5 

40.76 -.05 

52.9    3.0 

60.84      .05 

48.8     X.5 

45.19 +.03 

8z.5    3.8 

26.70     .06 

67.3     8.8 

May 

9.5 

40.66     .X3 

55.8    a.9 

60.87  +«oa 

50.4     X.6 

45-19 -.03 

84.3    3.8 

26.74  +.03 

69.5    «.a 

19.4 

40.50     .30 

58.6    3.6 

60.88  -.01 

52.0     1.6 

45.  Z4    .08 

87.0    8.6 

26.75  -.01 

71.7    a.x 

29.4 

40.27  -.36 

6Z.Z+3.3 

60.86  —.03 

53.5  +«-5 

45.03  -.X3 

89.6+3.4 

26.72  -.04 

73.8  +a.o 

June 

8.4 

39.97    -sa 

63.2     X.9 

6o.8z    .06 

55.0     1.4 

44.89    .x6 

9Z.8    a.x 

26.67     .07 

75.7     x.8 

18.4 

39.63      36 

65.0     1.5 

60.74    -08 

56.3     i.a 

44-71    .ao 

93.8    X.8 

26.59     .09 

77-5    x.6 

28,3 

39.26    .39 

66.2    x.o 

60.65      .10 

57.5     1.0 

44.49    .a3 

95-4    X.3 

26.48      .X3 

78.9    i.s 

July 

8.3 

38.85     .43 

67.0 -H>.5 

60.54    •»« 

58.4    0.8 

44-25     as 

96.5    0.9 

26.35     .X4 

80.  z    x^ 

18.3 

38.42  -.43 

67.2    0.0 

60.42— .X3 

59.  Z +0.6 

43.99 -.a7 

971+0.4 

26. 2  Z  -.X5 

8z.o  +0.7 

28.2 

37-98     .4S 

66.9—0.5 

60.29    •'4 

59.5+0.3 

43.72    .a8 

97-3    0.0 

26.05     .x6 

8Z.5  •fo.3 

Ang. 

7.2 

37.55     .43 

66.  z    x.o 

60.  Z4    •X4 

59.6    0.0 

43.44    .a8 

97.1-0.5 

25.88    .X7 

8Z.7    0.0 

17.2 

37.13     -41 

64.8    X.5 

60.00    •14 

59.5  ^.3 

43.16    .37 

96.3    x.o 

25.70    .17 

8Z.5  -0.4 

27.2 

36.73     .38 

63.  z    3.0 

59.86    .X4 

59.  z    0.6 

42.89    .36 

95.0    x.5 

25.53    -16 

80.8    0.8 

Sept. 

6.1 

36.37 -.34' 

60.8-3.4 

59.74 -.M 

58.3  -0.9 

42.63 -*a4 

93-3  -x.9 

25.38  -.X5 

79.9 -x.8 

16. 1 

36.05     .39 

58.2     3.8 

5963     .10 

57-3    I.a 

42.41    .ax 

9Z.2    3.3 

25.24     .13 

78.6      1.5 

26.  z 

35.79     .« 

55-2    3.a 

59-54    .07 

56.0    x.5 

42.22     .x6 

88.7    3.7 

25.Z2    .xo 

76.9     1.8 

Oct. 

6.Z 

35.60     .15 

51.9    3.4 

59-50 -.<^ 

54-4    «.8 

42.08     .XX 

85.8    3.0 

25.04    .06 

74.9     8.1 

z6.o 

35.49-07 

48.3    3.6 

59.49 +.01 

52.5    a.o 

41.99  -.05 

82.7    3.3 

25.00  —.03 

72.6  8.4 

26.0 

35.47  +.03 

44.6  -3.8 

59.52  +.06 

50.3-3.3 

4Z.97  +.01 

79.3-3.5 

25.OZ  +.04 

70.0  -8.7 

Nov. 

5.0 

35.53     ." 

40.7    3.8 

59.6Z      .XX 

48.0    3.4 

42.OZ     .08 

75-7    3.6 

25.07      .09 

67.2  8.9 

Z4.9 

35.69    .ax 

36.9    3.8 

59.74     -16 

45.4    a.6 

42.  Z2      .X5 

72.0    3.7 

25.Z8      .14 

64.2  3-0 

24.9 

35.95    .30 

33.2    3.6 

59.92    .ax 

42.8    3.7 

42.31    .aa 

68.4    S.6 

25.35     .X9 

6z.2    3.x 

Dec. 

4-9 

36.30    .39 

29.7    3.4 

60.  Z  5     .35 

40.0    8.7 

42.56    .38 

64.8    35 

25.56     -84 

58.  Z    S.X 

Z4.9 

36.73 +.46 

26.5 -3.0 

60.42  +.38 

37-3 -a.7 

42.87  +.34 

6Z.5-3.3 

25.83  +.88 

55.0  -a.9 

24.8 

37.22     .53 

23.7    3.6 

60.72    .31 

34-6    a.6 

43.23    .38 

58.5    a.8 

26.  Z2      .31 

52.2    a.7 

34.8 

37-77  +.57 

2Z.4-3.X 

6Z.04  +.33 

32.2  -3.4 

43.64 +.40 

55.8 -a.4 

a6.45  +.34 

49.6 -«.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

' 

5  Ursae  Minoris. 

a'Centauri  (mean.) 

eBootis. 

0^  Librae. 

Mamn 

Solar 
Data 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascensioa 

Declination 
North, 

Right 

Declination 
South, 

b     m 

X4  27 

+76    8 

h     m 
14  32 

—60   24 

h     m 
14  40 

• 

+27  29 

h     m 
X445 

• 

-15  36 

(Dec. 

30.8) 

8 
43.20 +,84 

48.2 -«.3 

s 
35-32 +*56 

29.5    ao 

s 
29.41  +.3a 

73.0-1.6 

s 
XO.70  +,3x 

54-1  -1.5 

Jan. 

9.8 

44.08     .9S 

46.2     Z.8 

35.90    .58 

29-7-0.5 

29-74    '34 

70.6     2.3 

11.04    .33 

55.7    1.6 

Z9.8 

45.02     .96 

44.7     X.X 

3648    .» 

30.4    1.0 

30.08    .34 

68.5     X.9 

11.38     .34 

57.3    1.6 

29-7 

45-99    -97 

43-9 -0.5 

37.07    -58 

3Z.6    x.4 

30.43    .34 

66.8    x.4 

".72     .34 

58.9    1.6 

Feb. 

8.7 

46.96    .95 

43-8+0.3 

37.64    -55 

33.2     X.8 

30.77    .33 

65.6    a9 

Z2.o6     .33 

60.6    x.6 

x8.7 

47.89 +-90 

44-3+0.9 

38.18 +.52 

35.1 -a-i 

3X.09+.SX 

64.9-0.4 

X2.38  +.31 

62.Z— X.5 

28.7 

48.75    .81 

45.5    1.5 

38.68    .48 

37.3    a-3 

31.39    .t9 

64.7  +OUX 

Z2.67   .28 

63.5     «.3 

Mar. 

Z0.6 

49.50    .70 

47.3     S.0 

39.13    .43 

39.8    2.5 

31.66    .26 

65.  z    0.6 

Za.94     ."6 

64.7    x.a 

20.6 

50.13    .56 

49.5    «.5 

39.54     .38 

42.4    2.7 

31.90    .as 

65.9      X.O 

Z3.Z8     .23 

65.8     X.O 

30.6 

50.62    .41 

52.2    a.8 

39.89    .33 

45.2    a.8 

32.10    .x8 

67.1     x.4 

Z3.4O     .90 

66.7    a8 

Apr. 

9.6 

50.95 +.«5 

55-2+3.0 

40.17 +.26 

48.0-2.8 

32.27 +.X5 

68.6 +X.7 

13-58 +.17 

67.4-^6 

19.5 

51.12 +.09 

58.3    3.1 

40.41     .20 

50.8     2.8 

32.40      .IX 

70.4    x.9 

13-73    .14 

67.9    as 

29.5 

51. 13 -.07 

6X.4    S.X 

40.57     .14 

53.6    a.7 

32.49     .08 

72.4    2.0 

Z3.86      .XX 

68.3    0.3 

May 

9.5 

50.98    .2a 

64.5    3.0 

40.68     .08 

56.3     2.6 

32.55     .04 

74-5    a-i 

X3.95    .08 

68.5    0.8 

19.4 

50.69    .36 

67.5    0.8 

40.73  +.oa 

58.8    8.4 

32.58  +.01 

76.6      8.x 

X4.02    .05 

68.6 -^x 

29.4 

50.26  -.49 

70.1+2.5 

40.72  -.04 

6x.x  -2.2 

32.57 -.02 

78.7  +2.0 

X4.06  +.02 

68.6    0.0 

June 

8.4 

49.71    .60 

72.5      2.x 

40.64     .XO 

63.2    X.9 

32.54     .05 

80.6     1.8 

14.07    .00 

68.5  •+O.X 

1 

Z8.4 

49.06    .69 

74.4     1.7 

40.51   .xe 

65.0     X.6 

32.47     .08 

82.4    x.6 

Z4.05  -.03 

68.4    0.8 

28.3 

48.32     -77 

75.8    x.a 

40.32    .«x 

66.4     1.3 

32.38     .10 

83.9    1.4 

Z4.00    .06 

68.Z    0.3 

Ijuly 

8.3 

47.52     .82 

76.7    0.7 

40.XO     .23 

67.5    0.9 

32.27     .12 

85.2     z.x 

13.93     .08 

67.8    0.3 

18.3 

46.67  -.86 

77-2  +0.2 

39.82 -.29 

68.x  -0.4 

32.13 -.14 

86.1+0.8 

x3.84~.xo 

67.4+0.4 

28.3 

45.80     .88 

77.1^4 

39.52    .31 

68.3    0.0 

31.98     .16 

86.7    0.5 

13.73      .M 

67.0    0.5 

.Aug. 

7.2 

44.92     .87 

76.4    0.9 

39.20    .33 

68.x +0.4 

31.82     .16 

87.0+0.1 

13.60      .13 

66.5    0.3 

17.2 

4405     .85 

75-2    X.4 

38.87    .33 

67.4    0.9 

31.65     .X7 

87.0  -0.2 

13.46     -14 

66.0    ObS 

27.2 

43.22     .80 

73.6     1.9 

38.54    -SI 

66.4    X.3 

31.48     .x6 

86.6    0.6 

13.33     .13 

65.4    0.5 

iSept 

6.1 

42.44  -.74 

71.4 -«.4 

38.24  -.28 

64.9  +1.6 

31-32 -.15 

85.8  -0.9 

z3.20-.x2 

64.9  .fo.5 

1 

16. 1 

41.74     .66 

68.9     2.8 

37-97    -84 

63.1     x.9 

31-18     .X3 

84.7    x.3 

Z3.08      .XO 

64.4    O.S 

1 

26.1 

41.12     .56 

65.9    S.X 

37.77    .18 

60.9      2.x 

31.06      .XO 

83.2    x.6 

Z2.99    .07 

63.9    o^ 

Oct. 

6.1 

40.62     .44 

62.6    3-4 

37.62      .XO 

58.7     «.3 

30.97  -07 

81.5    x.9 

Z2.92  -.04 

63.6    0.3 

z6.o 

40.25     .30 

59.1     3-6 

37.56 -.02 

56.3    a.4 

30.93  -03 

79.3    a.a 

Z2.90    .00 

63.4 +0.X 

1 

26.0 

40.02  -.15 

55.3  -3.8 

37-58 +.07 

53.9 +».3 

30.92  +.02 

77.0-2.5 

12.93  +.05 

63.3 -0.x 

[Nov. 

5.0 

39.95  +.01 

Si-5    3.8 

37.70    .17 

51.6    2.2 

30.97       .07 

74.3    a.7 

Z3.OO      .XO 

63.5    0.3 

1 

15.0 

40.04     .17 

47-7    3.8 

37-91     .26 

49-5    a.o 

31.07     .13 

71-5    3.9 

13.12    .15 

63.9    0.3 

1 

24.9 

40.29     .34 

43-9    3.7 

38.22     .34 

47.7    »-7 

31.22     .x8 

68.6    3.0 

Z3.30    .20 

64.5    0.8 

Dec. 

4.9 

40-71     -49 

40.3    3.5 

38.61     .43 

46.2     x.3 

31-42     -83 

65.6    3.0 

1352     •«4 

65.4     X.O 

X4.9 

41.28  +.64 

37.0-3.1 

39.06 +.49 

45.2  +0.8 

3X.67+.27 

62.7  -2.9 

13.78  +.28 

66.5-1.2 

24.8 

41.98     .76 

34.1    2.6 

39.58    .54 

44.6  +0.3 

31.96  .30 

59.9    a.7 

14.08     .3X 

67.8    x.4 

^4.8 

42.80  +.86 

31.7 -2.2 

40.13 +.57 

44.5 -O.X 

32.27  +.33 

57-2 -a.3 

X4.40+.33 

69.3 -x.3 
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iUTARENT  PLACES  FOR  THE  UPPER  TRAHSIT  AT  WASKINGTOM- 

^  Urse  Mmoru. 

^Bootia. 

^libne. 

jtfiBoodi, 

U«aii 

Date. 

Rieht 

D^eUnitiaa 

RJKht 

Declination 

Rifibt 

OecliaaUoo 

Riebt 

DecUnjtioii 

AicflssioiL 

iV^flrtA. 

AicQiuioii. 

Nm^k. 

AaceosJoii. 

5w^. 

AIQQIUIOO. 

iWWA. 

h     m 

*            r  1 

Il      m 

•            r 

h      m 

■         t 

h     m 

■ 

14  50 

+74  33 

H  58 

+40  47 

15    II 

-90 

15  ao 

+3743 

(Dec. 

3o,8) 

53*50 +.71 

70.4-2.6 

H. 

3^77  +-33 

28.3-^,8 

1 

27.694.30 

17-3-'-* 

■ 
35.62 +,31 

* 
39^8 -tl 

Jan. 

9^8 

5936      .79 

68.0  a.j 

4.12    .3* 

35.7     a,4 

38.00     ,3a 

1S.9     1.7 

35*94    *33 

57-1    i-3 

19-8 

60.  o3    ,83 

66.3      T.5 

4*49     -37 

33-5     «-o 

28.35    *^ 

20.6     i.fi 

36.29    ,33 

54*8    t-t    ! 

flg>S 

60.95      *© 

65.1    o.a 

4.87     .3a 

2X.8      1.4 

28.66    .33 

22.2      1.5 

36.65     .je 

53.9    1-6 

Feb. 

8.7 

61.84      *^ 

64*6 -0.1 

5-24     *S7| 

30i7      0.& 

28.99    -31 

33,6      1,4 

37-01    -sfi 

51*6    bt 

18.7 

62.69  +'84 

64.9  +0.6  j 

5'6t  4-.33 

ao.i^.t 

3933  -f-S! 

25.0—1.* 

37-37 +-35 

So.8-fl.j 

28.7 

63.50      .7S 

65,8    1.1 

5*95    -33 

ao.3  +0.4 

29.61     .Jta 

26.1     J.O 

37-71     .33 

50,6  4«.i 

Mar. 

10.7 

64.24     .€9 

57.3    1^8 

6.26     ,30 

30.9    a.g 

29.89     .ifj 

37.1     O.S 

38,02    .30 

51-0    6.7 

ao.6 

64.87    ^ss 

69.3     a3 

6.54      ^ 

32.1     1.4 

30.14     ,24 

37.8    0,6 

38.31     .a7 

52.0    t.f 

30.6 

65.38     .45 

71-8     1^7 

6.78    ,u 

35.7     i^ 

3^-37    •» 

38.2     (W4 

38.56    .13 

53-5    '** 

Apr. 

9-6 

65-76  -Kai 

74-6+^9 

6.97 +.18 

35.8 +».« 

30.57  +-"9 

28.5  -o.a 

38,78  4-W19 

55-3 -H^ 

195 

65.99     '^7 

77*7    3.r 

7- 13    *i3 

38.1     fl.4 

30.74     .16 

38^6    0.0 

38.9s     -16 

57*3    M 

^9-5 

66.09  +*M 

80^9    3-» 

7-24     "9 

30.6    1,6 

30.89    .13 

38.5+0.1 

39-09     -« 

60.0    M 

May 

9-5 

66.04  "'" 

84,1     3.1 

7.30+.Q4 

35-3    ii-6 

31.00    ,10 

38.2      D.3 

39.18    .CiS 

62*6    1.6 

to^s' 

65.86    ,15 

87,1     5.0 

7-32    .00 

35*9    a*6 

31,09    ,07 

37.9  0.4 

39.24 +JU 

65.3    1.^ 

29-4 

65.55 -'37 

90.0  +1.7 

7-3X-^ 

38'S  -1^  5 

3i*iS+-<H 

27.5  +^'4 

3935     .Oft 

67.8 -H^3 

Juno 

8,4 

65.12    ,4s 

9^-5     a-4 

7.25    .fl7 

40-9    «-S 

31.18 +.03 

27.0     0.3 

39-23-0* 

70-3    *-* 

18.4 

64.59      S7 

94.7     2.0 

7*16    .11 

43*1     to 

31,18— .01 

36.5     0.5 

39*17     *a« 

7^5    *■' 

28.4 

63.<)S     ,65 

9^-5    1*5 

7*04     '14 

44-9    r*7 

^11%     •CH 

36.0     0.5 

39-07     *" 

74-6    1*9 

July 

6^3 

63.29     .71 

97*8    1.0 

6.S9     .!« 

46-5     ^3 

31  09     -07 

35-4     ^S 

3S.94    -U 

76-3    '-5 

1S.3 

61.54-*  7? 

98.5+0.5 

6.71  -*i9 

47*6  +11.9 

31,01  -.09 

24.9+0.5 

33,79  -.17 

77.6  +n 

28.3 

61.76    ,n 

98 .8    0.0 

6.51    .ai 

483    <^5 

30.91     .11 

34.4     0.5 

38.61     .19 

78,6     0.8 

Aug. 

7*3 

6o.g6    .So 

98.5  -0.5 

6.50    .«t 

4S.7  +0.1 

30-79    -13 

33-9     0-4 

38.41     .« 

79-2-^5^* 

17-3 

60.16    .Tj 

97-7    i-i 

6,08    .21 

48.5  "^.5 

30.65    .Ml 

23  5    0-4 

38.19     ,ai 

79^    ^ 

27.2 

5^3S    '7* 

96.4    1,6 

5.85    .to 

48*0    O.S 

30.51     .14 

33.1    0.4 

37-97    *= 

79-^-*^3 

Sept 

6.2 

58.63  -.7* 

94.6—3.0 

5.64 -.« 

47.0 -J.a 

30.57  ^.13 

22.7  fo.3 

37*76  -.ai 

7M-** 

j6.i 

57.94     ^^ 

92*3    1-5 

5*44    -ifl 

45.5     1-6 

30.24    .13 

22.5    o^a 

37.56    .19 

77-3    *-3 

26,1 

57-3^     *37 

89.6    1.9 

5,a6    .16 

43-7    1-0 

30,13     .09 

32.3+0.1 

37-37    -17 

75*7    >-7 

Oci. 

6.1 

56.80    .47 

86.6    3.a 

5-12    .It 

41-5     3-4 

30.05       w£& 

33*5-0.1 

37-^2    -H 

73-8    i.1 

16. 1 

Se.38     .35 

83.2     3.3 

5.02    ^ 

39-0    a-7 

30.00  -.03 

22.4    o.a 

37.10    -09 

71  5    *-\ 

26,0 

56.09  -.a 

79-6-3*7 

4.98 -.01 

36,1  -i-o 

30.00  +.oa 

22.7  -0.4 

3703  "-04 

68.9 -^*  ' 

1   Nov. 

5.0 

55-94 -'»B 

75-9    S-* 

4.9S  +.0* 

33-0    5,1 

30.04     ,07 

23.3    0.6 

37.02  +.01 

66.0    3*« 

* 

i5c» 

55^94+^07 

72.0    3.9 

5*05    ao 

29,7    3.3 

30.13     .11 

24.0    0.8 

37-05    -07 

62.9    3.t 

24.9 

56.09       .12 

68.2    3.7 

5.18    .16 

26.3    3.4 

30.27     .17 

25.0    t.o 

37-15     *I3 

59-6    3.3 

I>ec. 

4-9 

5fi-39    "37 

64.5    3*6 

5*36    •« 

33.9    3,4 

30.47     ,11 

26,1     i.i 

37-31      .18 

5^  3    *-3 

149 

56.64  +.51 

61.1-J.3 

5.60  +.^ 

196    3.1 

50.70  +.t5 

27-5-^-* 

37*52 +-n 

530 -J-* 

24.9 

57-43    .6j 

58.0    1.9 

5-89    -31 

J  6. 5    3.0 

30.97     .39 

29.0    1.5 

3778    -as 

49-9    J» 

34-S 

58. 1 1 +.73 

35*3-3.5 

6.23 +.34 

13.6^.7 

31.27 +^u 

jSO.5-1.6 

58.08 +.3* 

47.0 -a.t 
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APPARENT  PLACES  FOR  THE  XJPPER  TRANSIT  AT  WASHINGTON. 

T^Ursae  Minoris. 

aCorons  Borealis. 

aSerpentia. 

9  Serpentis. 

Mean 

Solar 
Data. 

Right 
Ascension. 

Declination 
North, 

Right 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

DeclinaUon 
North. 

h     m 

• 

h     m 

• 

h     m 

•        # 

h     in 

•       • 

15   20 

+7*  " 

15  30 

+37    3 

15  39 

+  644 

15  45 

+  446 

(Dec. 

30.9) 

51.40  +.56 

* 
38.7-3-© 

• 
X9-33+-«9 

m 
24.6-2.8 

II.4Z  4s28 

* 
47.4 -••« 

9 
40.62  -WV 

* 
65.7-9.1 

Jan. 

9.8 

52.01     .65 

36.0    a.4 

19-63    .SI 

22.0    2.3 

11.70    .90 

45.4    «-o 

40.91      .30 

63.7    9.0 

19.8 

52.70    .79 

33.9    1.9 

19.95    .St 

19.7     «•! 

12.01     .32 

43.4  ^ 

41.21     .3X 

61.8    lA 

29.8 

53.44    •?« 

32.3    «.« 

20.28    .34 

17.7    X.7 

12.33     -39 

41.6    1.6 

41.52     .32 

6a  1    Z.6 

Feb. 

8.8 

54-21    .77 

31.4-^6 

20.62     .33 

16.3      X.2 

12.64     .32 

40.2     X.3 

41.84     -59 

58.6    I.S 

18.7 

54-98 +.76 

31.2 +0.1 

20.95  4%3a 

15-3-0-7 

12.96  +.31 

39.0  —1.0 

42.16 +.32 

57.5 -«.o 

28.7 

55.72     .78 

31.7    ©.B 

21.27    -SI 

14.8  -0.2 

13.26     .29 

38.2    0.7 

42.46  .90 

56.6    0.7 

Mar. 

10.7 

56.41  .63 

32.8     1.4 

21.56    .99 

14.9+0.3 

13.54     -t? 

37.7-0.3 

42.75     .98 

56.1-0.3 

20.7 

57-03    -57 

34-5    a-o 

21.84    -tfi 

15.5    0-8 

13.81     .93 

37.6+0.1 

43.01     .96 

56.0   0.0 

30.6 

57-55    -47 

36.8    «.4 

22.08     .23 

16.5      Z.2 

14-05    '^S 

37.9    0.4 

43-26   .as 

56.1  +0.3 

Apr. 

9.6 

57.97 +.36 

39.4  +«-8 

22.29  4..20 

17.9  +X.6 

14.26  +b90 

38.4+0.7 

43-48 +.« 

56.6+0.6 

19.6 

58.27      .84 

42.4     3.0 

22.47    -x^ 

19.7  1.9 

14.45    -18 

39.3    0.9 

43.67     .18 

57-4    0-8 

29.5 

58.46 +.M 

45-5    3.a 

22.62    .13 

21.7    a.! 

14.61     .15 

40.3     X.l 

43-84     .15 

58.3    1.0 

May 

9.5 

58.52     .00 

48.7     3.2 

22.73    .xo 

23.9    «•« 

14.74     .19 

41.5     1.2 

43.98      .X9 

59.5    X.9 

19.5 

58.46 -.xa 

51.9    3.1 

22.81   .06 

26.2     2.3 

14.85      .09 

42.8     1.3 

44.09     .10 

60.7    1.9 

29-5 

58.28  -.«3 

55-0-H.9 

22.85  +.03 

28.4 +«.2 

14.92  +.06 

44-2+1.4 

44.17  +.06 

62.0  +Z.3 

June 

8.4 

57-99    'S3 

57.8    2.7 

22.86  -.oz 

30.6     2.1 

14.96 +.03 

45-5    1-3 

44.22  +.QS 

63.2     1.3 

X8.4 

57-61    .43 

60.3    9.3 

22.83  ^ 

32.7     »-9 

14.97      .00 

46.9    1.3 

44.24      .00 

64.5     1.9 

28.4 

57.14    .51 

62.5     x*9 

22.78     J9J 

34.6     x.7 

14.95 -.03 

48.1    1.2 

44.23 -.03 

65.7    I.X 

July 

8.4 

56.59    .58 

64.2     X.3 

22.69  •10 

36.2     1.5 

14.90     .06 

49.2    x.x 

44.18      .06 

66.8    1.0 

18.3 

55.98 -.63 

65.4  -hx.o 

22.57  --'s 

37-5 -H-a 

14.82  -.09 

50.2  +0.9 

44.11 -.09 

67.7+0.9 

28.3 

55-32    .67 

66.2  40.5 

22.43     .X3 

38.5    0.9 

14.72     .XX 

51.0    0.7 

44.01     .XX 

68.5    0.7 

Aug. 

7-3 

54.63    .70 

66.4  —0.1 

22.27  .17 

39-2    0.5 

14.60    .X3 

51.7    0.6 

43.89    -IS 

69.2    0.6 

1 

17.2 

53.92    .71 

66.1    0.6 

22.09    .18 

39.6  +0.2 

14.46    .14 

52.1    0.4 

43.75  .14 

69-7    ••4 

1 

27.2 

53-21    .70 

65.2    1.1 

21.91    .zS 

39.5-0.2 

14.30    .15 

52.4  +0.2 

43.60    .15 

70.0  4«.9 

Sept. 

6.2 

52.52  -.67 

63.9-1.6 

21.72  -i.x8 

39.2  -0.6 

14.15-^x5 

52.5   0.0 

43-44 -.15 

70.1    0^ 

Z6.2 

51.87    .63 

62.1    t.x 

21.55    ^7 

38.4    0.9 

14.00    .14 

52.3 -^s 

43.30    .14 

70.0— Oi9 

' 

26.1 

51-27    .57 

59.8    2.5 

21.39    -15 

37-3    1-3 

13.87     .12 

51.9    as 

43.16      .12 

69-7  0-4 

Oct. 

6.1 

50-73    .49 

57.1    a.9 

21.26      .12 

35-8    X.6 

13-76    .09 

51.3    0-7 

43.05    -xo 

69.1   0,7 

1 

1 

z6.i 

50.29    .39 

54-0     3-8 

21.16      .08 

34.0    2.0 

13.68     .06 

50.4      Z.O 

42.97    -06 

68.4    04 

1 

1 

26.1 

49.96 -.a8 

50.6  -3.5 

21.10 -.03 

31.8  -2.3 

13.65  -.02 

49.3  -x.2 

42.92  -.02 

67.4  -X.X 

iNov. 

5.0 

49.74     -x6 

47.0    3.7 

21.09 +.ot 

29.4    «-5 

13.65 +-Q3 

47.9      1.5 

42.92  +.02 

66.2    Z.3 

15.0 

49.64  -.oa 

43-3    3.8 

21.14      .07 

26.8    2.7 

13.70    .08 

46.4      1.7 

42.97    .07 

64.7    X.5 

25.0 

49.69 +.11 

39.4    3.8 

21.23      .X2 

239    a-9 

13-81     .13 

44.6      1.9 

43.07    •«« 

63.0    1.7 

Dec. 

4-9 

49.87     ,M 

35-7    3.7 

21.38     .X7 

21.0     3*o 

13.96    .18 

42.6      2.0 

43.22    .X7 

61.2    1.9 

14.9 

50.18 +.37 

32.1-3.5 

21.58  +.22 

18.0  -2.9 

14.16 +.22 

40.5  -2.x 

43.42  +.2X 

59.2-9.0 

24.9 

50.62     .49 

28.7     32 

21.82      .26 

15.1     2.8 

14.40     .25 

38.4      *.I 

4365      .95 

57.2    9.0 

34-9 

5I.I6+.59 

25.8  -2.8 

22. 10 +.30 

12.4-2.7 

14.67  +.28 

36.3-9.1 

43.91  +.28 

55.2-9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CUrsae  Minoris. 

e  Coronae  Borealis. 

rfScorpii 

^SoorpiL 

Mean 
Solar 
Date. 

Riffht 

Declination 
North, 

Riieht 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

Right 
AscensioxL 

Declination 
&mih. 

h     m 

0        t 

h     m 

0         * 

li     m 

e           t 

h     m 

•       9 

15  47 

+78    6 

15  53 

+27    10 

15    54 

—22    19 

15  59 

-19  31 

(Dee. 

309) 

8 
39.93+  .^ 

m 

19.0 -3.x 

8 
19.02  +.27 

18.7  -2.8 

8 
14.19 +.30 

46.7-^.8 

8 
26.49  +.89 

m 
29.6-0.9 

Jan. 

9.9 

40.68     .8a 

16.2    3.6 

19.30      .30 

16.I     2.5 

14.50       .32 

47.6    0.9 

26.80   .31 

30.6      X.O 

X9.8 

41.58      .9* 

13.8    a.z 

I9.6Z       .32 

13.7     2.2 

14.84       .34 

48.6     X.O 

27.12  .33 

31.6      1.0 

29.8 

42.57    1.03 

12.0    1.5 

19.93      .33 

XZ.6    1.8 

15.18       .35 

49.7     i.x 

27.46  .34 

32.7      I.J 

Feb. 

8.8 

43.64   1.08 

ZO.9    0.8 

20.27      .33 

10.0   .X.3 

15.53     -35 

50.8     X.X 

27.80  .34 

33.9     X.1 

X8.7 

44-73+x-<9 

Z0.4  -0.1 

20.60  +.32 

9.0  -0.8 

15.88 +.34 

51.9 -1.1 

28.X4  +.S3 

35.0-1.1 

28.7 

45.8X  Z.06 

I0.6  +0.5 

20.92     .3X 

8.4-0.3 

16.21     .33 

53.0      X.0 

28.47     .32 

36.0     Z.O 

Mar. 

10.7 

46.84     .99 

ZZ.5      Z.3 

2X.22     .30 

8.4  -f  0.2 

16.53     .31 

54.0     1.0 

28.78     .3x 

36.9  0.9 

20.7 

47.78    .89 

X3.0    X.7 

21.51     .37 

8.8    0.7 

16.83     .29 

54.9  0.9 

29.08     .39 

37.7  0.7 

30.6 

48.61     ,75 

X5.0    3.3 

ax.77     .« 

9.8    x.3 

17. 1 1     .27 

55.7    0.8 

29.36     .37 

38.4    P.6 

Apr. 

9.6 

49.29f  .60 

17.5  +«.6 

22.00  +.ta 

ZX.2  +X.6 

17.36 +.24 

56.4  -0.7 

29.6X  +.34 

38.9-0.5 

19.6 

49.81     .43 

20.3    8.9 

22.20    .17 

X2.9     1.9 

17.59    -aa 

57.0    0.6 

29.84     .33 

39.4    0.4 

29.6 

50.15      .25 

23.4    3.1 

22.37    .X5 

Z4.9     3.x 

17.79    .19 

57-5    0.5 

30.04     .19 

39.7    ^l 

May 

9.5 

50.31+  .07 

26.6     3.3 

22. 5X     .13 

17.2     3.3 

17.96    .16 

57.9    0.4 

30.2X     .16 

39-9    o.« 

19.5 

50.28—  .13 

29.9      S.2 

22.6X     .08 

19-5    a.3 

18.XO    .13 

58.2    0.3 

30.36     .X3 

40.0     O.Z 

29-5 

50.08-  .39 

33.0 +3.X 

22.67  +.05 

21.8+3.3 

18.21  +.09 

58.4  -0.3 

30.47 +.XO 

40.x  -0.1 

Jane 

8.4 

49.70       .46 

36.0    3.9 

22.70  +WOX 

24.2     3.3 

18.29     .06 

58.6    0.3 

30.55     .06 

40.x    0.0 

18.4 

49.16     .6x 

38.7     8.6 

22.70 -.03 

26.4      3.x 

18.33 +.02 

58.8  -0.1 

30.59 +.03 

40.x    0.0 

28.4 

48.47     .75 

4I.I      3.3 

22.65      •^ 

28.4      1.9 

18.33  -.01 

58.9    0.0 

30.60  —.01 

40.0  -h«.x 

July 

8.4 

47.66     .87 

43.1     X.8 

22.58      .09 

30.2    X.7 

18.30    .05 

58.9    0.0 

30.58     .04 

39.9    ©.X 

18.3 

46.74-  .96 

44-6 +X.3 

22.47 -.13 

31-7 +X.4 

18.24  -.08 

58.8  +O.X 

30.52 -.07 

39.8  +0.3 

28.3 

45.74   1.04 

45.6    a8 

22.34     .13 

32.9    i.i 

18.15    ." 

58.7    0.2 

30.43     .10 

39.6   0.8 

Aug. 

7.3 

44.67   1.09 

46.2  +0.3 

22.  Z8     .17 

33.8    0.7 

18.02     .13 

58.5    0.3 

30.31  .13 

39.3  0.3 

17.3 

43.56   i.xa 

46.2  -0.3 

22.00     .x8 

34-3+0.3 

17.88     .X5 

58.2    0.3 

30.17     .14 

39.0  0.3 

27.2 

42.44  x.ia 

45.7    0.7 

3X.8x     .Z9 

34.5    0.0 

17.73     .x6 

57-8    0.4 

30.02    .X5 

38.6    0.4 

Sept. 

6.2 

41.32-1.09 

44.7-1.3 

2X.62  -.X9 

34.3-0.4 

17.57  -.x6 

57.4  -H>.4 

29.86 -.x6 

38.2+0.4 

16.2 

40.25  1.04 

43.2     x.7 

21.43     .x8 

33.7    0.8 

17.41     .15 

56.9    0.5 

29.71     .15 

37-8    0.4 

26.1 

39.24     .96 

41.2    a.3 

2Z.26     .Z6 

32.7       X.X 

17.27     .13 

56.3    0.5 

29.56     .13 

37-4    0-4 

Oct. 

6.1 

38.32     .86 

38.7    a.6 

2Z.ZX     .14 

31.4     1.5 

17.15     .10 

55.8    0.5 

29.44     .10 

36.9    <M 

16. 1 

37.52     .73 

35.9    3.0 

20.99    .xo 

29.7     1.8 

17.06     .06 

55-3    0.5 

29.36     .06 

36.6    0.3 

26.1 

36.86-  .58 

32.8  -3.3 

20.91  -.06 

27.7 -a.x 

17.02  -.02 

54-8 -h).4 

29.31  -.oa 

36.3  40.3 

Nov. 

5.0 

36.3*6     .41 

29.4    3.5 

20.87  ~.M 

25.4    a.4 

17-03  +.03 

54.5    0.3 

29.31  +.03 

36.x  -Nwi 

15.0 

36.04       .32 

25.8    5.7 

20.89  +.04 

22.8    2.7 

17.09     .09 

54.3+0.1 

29.36     .08 

36.x  -0.x 

25.0 

35.92-  .02 

22.0    3.7 

20.96    .xo 

20.x     2.8 

17.20     .14 

54  3-O.I 

29.47     -'3 

36.2    0.3 

Dec. 

5.0 

35.99+  .18 

18.3    3.7 

2X.08     .zs 

X7.2     3.9 

17.36     .X9 

54.5    0.3 

29.62     .z8 

^  36.6    0.5 

14.9 

36.27+  .37 

14.7-3.5 

21.26 +.ao 

14.2-3.9 

17.58  +.24 

54.9  -0.5 

29.83  +.a3 

37.x  -0.6 

24.9 

36.74     .56 

1 1.3    3.a 

21.48    .34 

XI. 3    2.8 

17.84     .28 

55.5    0.7 

30.08     .37 

37.8    a.8 

34-9 

37.39+  '71 

8.2  -3.9 

21.74 +.38 

8.5 -a.7 

18.13 +.31 

56.2  -0.9 

30.36 +.30 

38.7 -»•» 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  2320. 

tfOphiuchi. 

rHerculis. 

n  Draoonis. 

Mean 
Solar 
Data 

Right 
Ascension. 

Decimation 
NffrtA, 

Right 
Ascension. 

Declination 
SffiaA. 

Right 
Ascension. 

Declination 
NirrtA. 

Right 
Ascension. 

Declination 
North. 

h      m 

16  5 

+68    4 

h      m 

16    8 

m 

-  3  25 

h      m 

16  16 

+46  33 

h      m 
16   22 

e          t 

+61  44 

(Dec. 

30.9) 

• 
59.84 +.38 

m 
33.6-3.3 

8 
56.50  +.26 

m 
53.1     -1.7 

• 
37.71 +.a7 

m 

I3-I  -3.3 

a 
34.04  +.3X 

m 
31.7-3.4 

Jan. 

9.9 

60.28    .47 

30.6    a.9 

56.78     .29 

54.7     1.6 

38.00    .31 

lO.O    2.9 

34.38     .38 

28.5      3.0 

19.8 

60.79    .54 

27.9    2.4 

57.08      .30 

56.4     1.6 

38.33    .35 

7-3    a.5 

34-79    .43 

25.7    a.6 

29.8 

6X.36    .60 

25.8     X.8 

57-39    .31 

57.8     1.4 

38.69    .37 

5.0    a.o 

35.25    .48 

23.4      2.0 

Feb. 

8.8 

61.98    .63 

24.3    i.a 

57.70    .3a 

59.2    I.a 

39.08    .39 

3.2    1.5 

35.75    .51 

21.6      X.4 

iM 

•62.62 -h.64 

23.5-0.5 

58.02  +.31 

60.4  — I.O 

39.46 +.39 

2.1-0.8 

36.26  +.5a 

20.5-0.8 

28.7 

63.26    .63 

23.3 -o.a 

58.33    -30 

61.2    0.8 

39.85    .38 

X.6  —o.a 

36.78    .51 

20.1 -O.X 

Mar. 

10.7 

63.87    .» 

23.8    0.9 

58.63     .29 

61.9    0.3 

40.22    .36 

1.7  +0.4 

37.29    .49 

20.4  +0.6 

20.7 

64.44    .54 

25.0     X.5 

58.91     >t7 

62.2  -o.a 

40.58    .34 

2.4      1.0 

37.77    .46 

21.3    I.a 

30.7 

64.96    .47 

26.8    a.o 

59.17    -as 

62.3    0.0 

40.90    .31 

3.8     1.6 

38.21     .4a 

22.8     1.8 

Apr. 

9.6 

65.40 +.40 

29.0  +2.5 

59.41  +.23 

62.1  +0.3 

41.20 +.27 

5.6  +a.o 

38.60  +.36 

24.9  +a.3 

19.6 

65.76    .3a 

31.7    2.8 

59.63    .ai 

61.7    0.5 

41.45     •a3 

7.9    a.4 

38.94    .30 

27.4    a.7 

29.6 

66.04    .« 

34-7    3.1 

59.82    .x8 

6z.2    0.6 

41.66     .19 

10.5    2.7 

39.20    .23 

30.3    3.0 

May 

9.5 

66.21     .13 

37.9    3.a 

*  59.99    .«5 

60.4    0.8 

41.82     .14 

13.4     2.9 

39.39     .16 

33.4    3.a 

19.5 

66.29  +.03 

41.2    3.3 

60.12    .la 

59.6    0.9 

41.93     .09 

16.4     3.0 

39.51     .08 

36.6    3.a 

29.5 

66.27  -07 

44.5  +3.« 

60.23  +.09 

58.7  +0.9 

42.00  +.04 

19.4  +3.0 

39.56 +.01 

39.9  +3.a 

June 

8.5 

66.16    .16 

47.6     3.0 

60.31    .06 

57.8    0.9 

42.02  —.01 

22.4    a.9 

39.53 -.07 

43.1    3.x 

18.4 

65.95    .«5 

50.6     2.8 

60.35  +.03 

56.9    0.9 

41.98     .06 

25.2    a.7 

39.42     .14 

46.2    3.9 

28.4 

65.66    .33 

53.2    a.5 

60.36 -.01 

56.0    0.9 

41.90     .10 

27.9    a.5 

39.25    .ax 

49.0    a.6 

July 

8.4 

65.30    .40 

55.5    2.1 

60.34    .04 

55.2    0.8 

41.78     .15 

30.2    a.a 

39.01     .87 

51.5    a.3 

18.4 

64.86 -.46 

57.4+1.7 

60.28  -.07 

54.4+0.7 

41.61  -.19 

32.2  +1.8 

38.71 -.3a 

53.6+1.9 

28.3 

64.37    .51 

58.8    i.a 

6q.20    .10 

53.8    0.6 

41.40      .22 

33.8    1.4 

38.36    .37 

55.3    x.5 

Aug. 

7-3 

63.84    .55 

59.7    0.7 

60.09    .la 

53.2    0.5 

41.16      .35 

35.0    0.9 

37-97    .41 

56.5     1.0 

17-3 

63.26    .58 

60.2  +o.a 

59.96    .14 

52.7    0-4 

40.90      .27 

35.7+0.5 

37-54    -44 

57-2  +0.5 

27.2 

62.67    .59 

60.1  -0.4 

59.81    .13 

52.4    0.3 

40.62     .28 

36.0    0.0 

37-09    .45 

57.5    0.0 

Sept. 

6.2 

62.08  -.59 

59.5-^.9 

59.65  -.13 

52.1 +o.a 

40.34  -as 

35.8  -^.4 

36.64  -.45 

57.2  -0.5 

16.2 

61.50    .57 

58.4    ^.4 

59.50    .15 

52.0    0.0 

40.06    .a8 

35.1    0.9 

36.18    .44 

56.4    1.0 

26.2 

60.95    .53 

56.7    1.9 

59.36    .13 

52.0-0.1 

39.79    .a6 

33.9    1.4 

35-75     ^a 

550    1.5 

Oct. 

6.1 

60.44    .48 

54-6    a.3 

59.24     .XI 

52.2    0.3 

39.54    .a3 

32.2    1.9 

35.34    .38 

53.2    a.o 

16.1 

59.99    .41 

52.1    a.7 

59.14    .08 

52.5    0.4 

39.32    .19 

30.2    a.3 

34.98    .33 

50.9    a.5 

26.1 

59.62  -.3a 

49.2  -3.1 

59.08  -.04 

53.1  -0.6 

39.16 -.14 

27.7 -«.7 

34.68 -.a6 

48.3 -a.9 

Nov. 

5.x 

59-34    -23 

45-9    3.4 

59.07  4'.0E 

53.8    0.8 

39.04    .09 

24.9    3.0 

34.45    -19 

45.2    3.a 

15.0 

59.17    .w 

42.4    3.6 

59.10    .06 

54.7    1.0 

38.99  -.oa 

21.8    3.a 

34-30    .11 

41.8    3-5 

25.0 

59.10 -.01 

38.7    3.7 

59.18    .11 

55.8     I.a 

38.99  +.04 

18.4    3.4 

3424 -.01 

38.3    3.6 

Dec 

5.0 

59.15+." 

35.0    3.7 

59.32    .16 

57.1     1.4 

39.07    .11 

15.0    3.3 

3427 +.08 

34-6    3.7 

X4.9 

59.31  +.aa 

31.3-3.6 

59.50 +.ao 

58.6-1.5 

39.2X  +.17 

11.4 -3.5 

34.39 +.17 

30.9-3.6 

24.9 

59.58    .3a 

27-7    3.4 

59.72    .a4 

60.1     1*6 

39.41      as 

8.0    3.4 

34.60    .25 

27.3    3.5 

34;? 

59.96 +.4a 

24.4-3.2 

59.97  +.a7 

61.8 -1.6 

39.67 +.a8 

4.8  -3.a 

34.90 +.33 

23.9-3.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Scorpii. 
{Anlares.) 

^Herculis. 

ADraconis. 

' 

Right 

Declinarion 

Right 

Declination 

Right 

Declination 

Right 

Dodinadoo 

Aicension. 

S^A. 

AacenaioD. 

N0rtk, 

Aacanaion. 

North. 

Aacenaion. 

SmUK 

h    m 

• 

h     m 

•        • 

h      m 

• 

h      xn 

.       . 

x6  23 

—  26    12 

16   25 

+21  42 

z6  28 

+6858 

16  31 

—  10  21 

(Dec. 

S0.9) 

5.oo+.fl8 

If 
16.2  -0.5 

t 
46.98  4..a4 

• 
37-5 -«.7 

t 
8-44 +.34 

m 
68.3 -3.4 

t 
28.79  +.35 

m 

37-5 -t.t 

Jan. 

9.9 

5-30    .31 

x6.6    0.6 

47.24     .87 

34.9    a.5 

8.84    .44 

65.x     3.0 

29.06     .tf 

38.7   M 

X9.9 

563    .34 

17.3    0.7 

47.52     .39 

32.6     3.3 

9-33    -S* 

62.3    t.6 

29.35     .30 

39.9     M 

29.8 

5-97    -55 

x8.o    0.8 

47.82    .31 

30.5  1.9 

9.89    -39 

60.0    t.0 

29.66     .SI 

4X.X    la 

Feb. 

8.8 

6.33    -35 

18.8    0.8 

48.X4    •3S 

28.8    X.5 

XO.50    4S 

58.2     1.4 

a9.97    .s« 

42.3     M 

x8.8 

6.68 +.35 

X9.7  -0.8 

48.45 +.3« 

27.6  — x.o 

XX.X5+.6S 

57.x -^8 

30.29  +.st 

43-2 -*9 

28.7 

7-03    .84 

20.5    0.8 

48.77    .3X 

26.8  -<W3 

XX.81    .63 

56.7  -O.X 

30.61    .31 

44kX    ^7 

Mar. 

X0.7 

7.37    .33 

21.4    0.8 

49.08    .30 

26.6     O.Q 

xa.46    .^ 

57.0  +0.6 

30.92     .30 

44-7  ^i 

ao.7 

7.69    .31 

22.1    0.7 

49.37    .«8 

26.8  4«.5 

X3.07     -39 

57-9    i.a 

3X.22      .39 

45.1   0.S 

30.7 

8.00     .39 

22.8    0.7 

49.64    .* 

27.5    0.9 

X3.63     .33 

59.4    1.8 

31.50     .87 

45.4 -«.x 

Apr. 

9.6 

8.28  +.47 

23.5  -0.6 

49.89  4..«4 

28.6  4'X.3 

X4.X34%46 

6X.5  +3.3 

31.76  4-.25 

45.4  •♦•'X 

X9.6 

8.54     .«5 

24.1    0.6 

50.12     .31 

30.x     1.6 

X4.55  .38 

64.0     3.7 

32.00     .33 

45.2     M 

29.6 

8.78    •» 

24.6    0.5 

50.32    .x8 

31.9    1-9 

X4.88     .38 

67.0    3.0 

32.22      .31 

44-9   •M 

Blay 

9.6 

8.98    .xg 

25.x    0.5 

50.48    .X5 

33.9    «.! 

X5«I2     .x8 

7a  X    s.« 

32.4X     .x8 

44.5    ••3 

19.S 

9.X6    .x6 

25.6    0.4 

50.62    .la 

36.0      3.3 

X5.25  +.08 

73.4    33 

32.58  -15 

44.0    A-s 

295 

9.30  4..  12 

26.0  -0.4 

50.72  +.09 

38.3 +«.a 

X  5.28 -.08 

7^.7+3.3 

32.7X  +.13 

43.4 -Nfc« 

June 

8.5 

9.41     .09 

26.3    0.3 

50.79    .05 

40.5    «.« 

X5.2X      .13 

80.0     3.3 

32.82     .00 

42.8    0.6 

18.4 

9.48    .05 

26.7    0.3 

50.82  +.01 

42.6    3.1 

15.04      .13 

83.x     3.0 

32.88   .03 

42.2   o4 

28.4 

9.51 +.o« 

26,9    o.a 

50.81  -.oa 

44.7    X.9 

X4.78      .31 

85.9    «.7 

32.92  +.08 

4X.6   04 

July 

8.4 

9.50 -.03 

27.1    o.a 

50.77     .06 

465    1.7 

X4.43      .39 

88.4     3.3 

32.91  -.03 

4X.X    0.3 

X8.4 

9.45 -.06 

27.3 -0.x 

50.70  -.09 

48.1  4-1.5 

I4.OX  —.46 

90.6  +X.9 

32.88  -.05 

40.540^5 

28.3 

9.37    .» 

27.4    0.0 

50.59    .xa 

49.5    ».2 

13.51    -Sa 

92.3     1.5 

32.80      .09 

40.X   9.i 

Aug. 

7-3 

9.26    .13 

27.3  40.X 

50.46    .X5 

50.6    0.9 

12.96    .57 

93.6    x.o 

32.70      .IX 

39.6    M 

17.3 

9.12     .15 

27.2    0.3 

50.29    .17 

51.4    0-6 

12.37    -^ 

94.3  -H>.5 

32.57      .14 

39.2    ^ 

273 

8.96     .x6 

27.0    0.3 

50.12    .18 

51.8+0.3 

XI.75    .63 

94.5    0.0 

32.45  .15 

38.9    ^ 

Sept. 

6.2 

8.79-17 

26.6  -h>.4 

49.93 -.18 

51.9-0.1 

XX.X2— .^ 

94.3  -^>.5 

32.27  -.16 

38.6  4«.3 

16.2 

8.62     .17 

26.2     0.5 

49.75     .x8 

51.6    0.4 

X0.49    .Ga 

93.4     1.0 

32.XX     .x5 

38.4    ••« 

26.2 

8.45     .»5 

25.7     0-5 

49.57     .«7 

51. 1     0.8 

9.89     .39 

92.x     x.5 

3196     .14 

38.2  4«.x 

Oct. 

6.X 

8.31     .X3 

25.1     0.6 

49.41     .15 

50.x     X.I 

9.32  .54 

90.3    «.o 

31.82       .13 

38.2    0^ 

16.X 

8.20     .09 

'24.5     0.6 

49.27     .13 

48.9     X.4 

8.8x    .47 

88.0    3.5 

31.72   .09 

38.2  -ax 

26.1 

8.13 -.05 

23.9  +0.6 

49.18— .08 

47-3 -X.7 

8.37 -.39 

85.4  -3.9 

31.64  -.05 

38.4 -«.« 

Nov. 

5.1 

8.II    .00 

23.4     0.5 

49.12 -.03 

45.4    «.o 

8.02    .30 

82.3    3.a 

3I.6X  —.01 

38.7    ^ 

15.0 

8.14 +.06 

22.9     0.4 

49.  U  +.oa 

43.2     3.3 

7.78    .19 

79.0    3.5 

31.63  +.04 

39.x    •'i 

25.0 

8.22      .IX 

22.6    o.a 

49.15     .07 

40.8    3.5 

7.64 -.08 

75.4    3.6 

31.69    09 

39.8    0.7 

Dec. 

.5-0 

8.36    .X7 

22.4  +0.1 

49.24     .13 

38.2    3.6 

7.6a  +.04 

71.7    3.7 

3x.8x     .14 

40.6    0.9 

15.0 

8.56 +.aa 

22.5  -ex 

49-39 +.17 

35-5  -«.7 

7.72  4-.t6 

68.0  -3.7 

3x97  +.19 

4X.5-i.» 

24.9 

8.80    .a6 

22.7  0.3 

49.58     .31 

32.8    3.7 

7.94     •«« 

64.4    3.5 

32.18     .33 

42.6   x.i 

34-9 

9.08  +.30 

23.0  -0.5 

49.81  +.35 

30.2  -3.6 

8.27 +.38 

60.9  -3.3 

32.43  +.36 

43.8 -f. 3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Maui 
Solar 
Data. 

oTriangnli  AustralK 

n  Hercnlis. 

jcOphiuchi 

fUrsaeMinoria 

Right 
Ascension. 

Dediiiation 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascenaion. 

Declination 
North, 

Right 
Ascenaion. 

DecUnadoD 
North. 

h     m 
16  37 

-68  50 

h     m 

x6  39 

+39    6 

h     m 
16   52 

•       * 

4-  9  31 

h     m 
16   56 

+8a  II 

pec. 

30.9) 

t 
43-41+-57 

•• 

16.0  4-1.8 

a 
20.93 +.«3 

m 
50.x  -3.2 

a 
47.04 +.23 

m 
56.5-a.I 

a 
2X.65+  .5a 

67.7-5.4 

Jan. 

9.9 

44-M    ••S 

14.3    1.5 

2I.X8      .27 

47.1    a.9 

47.27     .a5 

54.4*  a.x 

22. 3  X     .80 

64.5      5.1 

Z9.8 

44.70    .71 

13.0    x.x 

2X.47    .30 

44.3    a.6 

47.54    .a7 

52.4    1.9 

23.25  x.06 

61.6    a.6 

29.8 

45-44    .y« 

12.2    a7 

2X.79    .33 

4X.9    a.1 

47.82    .29 

50.6    X.6 

24.42   i.a7 

59.2    t.1 

Feb. 

8.8 

46-M    •» 

ZZ.740.S 

22.  X3    .35 

40.0    X.6 

48.12    .30 

49.x     X.S 

25.79  1.44 

57.3    1.6 

18.8 

47.OX  +.«o 

xi.7-«.a 

22.49 +.35 

38.7 -1.1 

48.42 +.30 

47.9-1.0 

27.29+X.55 

55.9-1.0 

28.7 

47.8X    .79 

12.  X    a6 

22.84  .35 

37.9-0.5 

48.72    .30 

47.1    0.7 

28.88   1.60 

55.3  -^3 

Mar. 

10.7 

48.59    .77 

12.8    0.9 

23.19  .34 

37.740.1 

49.02    .30 

46.6  —0.3 

30.48   1.59 

55.34-0.3 

20.7 

49.35    -74 

13.9    ».3 

23.52  .3a 

38.2    0.7 

49.32    .29 

46.6 +O.X 

32.04   1.5a 

55.9    0.9 

30.7 

50.07    .70 

15.4    »•« 

23.83  .30 

39.2    i.S 

49.60    .27 

46.9  0.5 

33.50  1.39 

57.2    X.5 

Apr. 

9.6 

50.75 +.«5 

17. 1 -1.9 

24.X2+.a7 

40.74-1.7 

49.86 +.25 

47.64^.8 

34.8X+X.22 

59.0  +a.i 

X9.6 

51.3^  .  .58 

19.  X    a.x 

24.38    .24 

42.7    a.2 

50.  XO     .23 

48.7    x.x 

35.93   1.01 

6X.3    2.S 

29.6 

51.91    .51 

2X.3    a.a 

24.60    .ao 

45-1    a.5 

56.32      .2X 

49.9    1.4 

36.82     .76 

64.0    a.9 

May 

9.5 

52.39    .43 

23.7    «.4 

24.79    .16 

47.7    ■.7 

50.52     .x8 

5X.4    x.6 

37.45     .50 

67.0    S.I 

19.5 

52.78    .34 

26.2    a.5 

24,93    •» 

50.5    a.8 

50.68    .15 

53.1    1.7 

37.8X+  .aa 

70.2    3.2 

29.5 

53.08 +.«5 

28.7  -a.« 

25.03  +.08 

53.4  +a.9 

5a82  +.ia 

54.8+1.7 

37.89-  .06 

73.5  +5.a 

Jane 

8.5 

53.29    .x« 

31.3    «.5 

25.09  4-.04 

56.3     2.8 

50.93    .09 

56.5    1.7 

37.69    .34 

76.7   S.I 

18.4 

53.39 +.06 

33.8    a.5 

25.  XX -.ox 

59-1     2.7 

5X.OO    .05 

58.3    1.7 

37.2X     .61 

79.8    S.O 

28.4 

53.40 -.04 

36.2    a.3 

25.08    .05 

6X.7    2.5 

5X.03  +.oa 

59.9    1.6 

36.47    .86 

82.8    a.8 

July 

8.4 

53.31   -u 

38.4    «.! 

25.00    .09 

64.x    2.2 

5X.03  -.oa 

6X.4     X.4 

35.49  1.09 

85.5    fcS 

X8.4 

53.X2-.«3 

4a3  -1.8 

24.89 -.X3 

66.2  +X.9 

50.99 -.05 

62.8 +x.a 

34.30-1.30 

87.8 +2.1 

28.3 

52.84     .3a 

42.0    1.5 

24.74    .17 

68.0     x.6 

50.92    .09 

64.0      X.0 

32.91   1.47 

89.8    1.7 

Aug. 

7.3 

52.48     .39 

43.3    I.I 

24.55    .«> 

69.4     1.2 

50.8X    .xa 

65.0    0.8 

3X.36  1.61 

91.3    1.3 

17.3 

52.06    .44 

44.x    0.6 

24.33      -92 

70.4    0.8 

50.68    .X4 

65.8    0.6 

29.69   x.7a 

92.3    0.8 

27.2 

51.60    .48 

44.5 -«•« 

24.  XO     .24 

70.9+0.3 

50.53    .16 

66.3    0.4 

27.93  X.79 

92.9+0.3 

Sept. 

6.2 

5i.XO-.49 

44.4+0.3 

23.86  -.25 

7X.X  -o,x 

50.36 -.X7 

66.6+t>.a 

26.x2-x.8a 

92.9-0.2 

16.2 

50.6X     .48 

43.9    0.8 

23.6X    .a4 

70.7    a6 

50.19    .17 

66.7 -0.x 

24.30   i.8x 

92.4    0.7 

26.2 

50.14    .45* 

42.9    i.a 

23.36    .«3 

69.9    I.O 

50.02    .x6 

66.5    O.S 

22.5X    x.76 

91.5    i.a 

Oct 

6.x 

49.72     .39 

4X.4    1.6 

23.  X4     .81 

68.7    1.5 

49.86    .14 

66.0    a6 

20.80   x.67 

90.x    X.7 

x6.x 

49.3*    -SI 

39.6    a.e 

22*95     'iS 

67.0    14 

49.73    .» 

65.3    0.8 

19. 19   1.53 

88.2    a.1 

26.Z 

49.09 -.« 

37.44*3 

22.79^14 

64.9 -2.3 

49.63  -.08 

64.3-1.1 

I7-75-I-35 

85.8 -a.5 

Nov. 

5.1 

48.93 -%I0 

35.0    1.5 

22*67     .09 

62.5    a.6 

49.56 -.04 

63.x     1.4 

X6.50   1.X3 

83.x    a.9 

15.0 

48.89  +.oa 

32.4    2.6 

22.62  -.03 

59.7    ■.9 

49.55  4-.0I 

6x.6    x.6 

X5.49     .88 

80.x    3.a 

25.0 

48.97    .15 

29.8    a.6 

22.6X  4-.0S 

56.7    5.1 

49.57    .05 

59.9    1-8 

X4.75     .60 

76.8    3.4 

Dec. 

5.0 

49.19    .«7 

27.2    a.5 

22.67    .09 

53.5    S-a 

49.65    .10 

58.0    a.o 

X4-29-  .30 

73.3    3.$ 

14.9 

49.5«4-.39 

24.8+2.3 

22.784^x4 

50.2-3.3 

49.78  4sx5 

56.0  —2.1 

X4.X5+  .01 

69.8 -S.5 

24.9 

49.97    .50 

22.6    a.o 

22.96  .19 

46.9    3.a 

49.95    .19 

53.9    a.1 

14.32     .33 

66.3    5.4 

34-9 

50.53  4..«o 

20.7  +X.7 

23.X8+.24 

43.7-5.1 

50.X6+.23 

5x.8-«.t 

X4.80+  .63 

62.9  -3.a 
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^/Hercnlis. 

a\  Herculis. 

^Ophiuchl 

/^Draconis. 

Mean 

Solar 
DatA. 

Rigbt 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

North. 

Ascension. 

North. 

Ascensioti. 
h     zn 

Snt4th. 

e          f 

Ascension. 

North. 

h     m 

0         t 

h     m 

0        1 

h     m 

•        » 

16  57 

+33  42 

17      9 

+  14   30 

17    20 

-24    4 

17    28 

+52    22 

(Dec: 

30.9) 

• 
47.29 +.» 

49.4  -3.0 

s 
56.42  +.ao 

17.3  -a.3 

6 

4.20 +.a3 

H 
55.2     -0.2 

a 
4.62 +.17 

m 
26.2  -S.4 

Jan. 

9.9 

47.52     .as 

46.4    a.8 

56.64     .as 

X5.0    a.a 

4.45    .a6 

55.4        0.3 

4.83     .«4 

22.8    s.a 

19.9 

47.79    .38 

43.7    a-5 

56.88    .a6 

X2.9    a.o 

4.73    .a9 

55.7        0.4 

Vio    .a9 

197    S.O 

29.8 

48.08    .31 

4X.4    a.a 

57.16    .a8 

XI.O     x.8 

5.04    .3x 

56.x         0.4 

3-41    .34 

X6.9    9.6 

Feb. 

8.8 

48.40    .3a 

39.4     1.7 

57-45    -as 

9.3    1.3 

5.36    .33 

56.5        0.4 

^77    -37 

X4.5    a.0 

z8.8 

48.73 +-53 

37.9 -i.« 

57.75 +.30 

8.0-1.1 

5.69      34 

56.9-6.4 

6.X6+.40 

X2.7-X.S 

28.8 

49.06     .33 

37.0    0.7 

58.05    .30 

7.2    0.7 

6.03    .34 

57.3        0.4 

6.56    .41 

XX.6    0.8 

Mar. 

X0.7 

49-39    .33 

36.7—0.1 

58.36    .30 

6.7  -o.a 

6.37     .34 

57.7        0.3 

6.98    .41 

xx.o-o.a 

20.7 

49.72    .3a 

36.9 +O.S 

58.65    .a9 

6.7  +0.2 

6.70    .33 

58.0    o.a 

7.39    .40 

xx.2+0.4 

30.7 

50.02    .30 

37.7     1.0 

58.94    -a" 

7.1    0.6 

7.03    .3a 

58.2    o.a 

7.79     -39 

xx.9    i.x 

Apr. 

9.6 

50.31  4-.a8 

39.0  4i.s 

59.2  X  +.a6 

7.9+1.0 

7.34 +-31 

58.4  -o.a 

8.17 +.36 

X3.3+1.6 

Z9.6 

50.58    .as 

40.8     1.9 

59-47    -84 

9.1     1.3 

7.64    .a9 

58.5    ax 

8.52     .33 

15.3    a.! 

29.6 

50.8X    .ai 

43.0    a.3 

59.70    .aa 

XO.6     Z.6 

7.91     .a7 

58.6— O.X 

8.83     .a9 

X7.7    a.6 

May 

9.6 

5X.OI    .18 

45.4     a-5 

59.91     .19 

12.3     1.8 

8.17      .84 

58.6    0.0 

9.09     .a4 

20.4    t.9 

19.5 

51.X8    .xs 

48. 1     a.7 

60.09    '16 

14.2     1.9 

8.40    .ax 

58.6  0.0 

9.31     .X9 

23.5     M 

29.5 

51.30 +.11 

50.8  +a.8 

60.24  +.13 

16.2  +a.o 

8.59 +.18 

58.7  -O.X 

9.47  +.13 

26.7 +3.S 

June 

8.5 

51.39    .07 

53.6    a.8 

60.36    .10 

18.3    a.o 

8.76     .14 

58.7    0.x 

9.57     .07 

30.0    S.S 

18.5 

51.43 +.oa 

56.3    «.7 

60.44    .06 

20.3     1.9 

8.88    .xo 

58.8     0.x 

9.62  +.OX 

33.3    S-a 

28.4 

51.44 -.oa 

58.9     «.5 

60.48  +.oa 

22.2     X.8 

8.96    .06 

58.9      O.X 

9.60  -.04 

36.5    S.1 

July 

8.4 

51.40    .06 

6X.4    a.3 

60.49  —.01 

24.X     X.7 

9.00  +.02 

59.0   0.1 

9.53     .xo 

39.5     a.9 

18.4 

51.31  -.10 

63.5  -H1.0 

60.46  -.05 

25.7 +'.3 

9.00  -.oa 

59.1 -0.1 

9.39 -.16 

42.2  +a.6 

28.3 

5t.X9    .14 

65.4    1.7 

60.39    .09 

27.2     X.3 

8.96    .06 

59.2      0.1 

9.21    .ax 

44.6    9.a 

Aug. 

7-3 

51.04    .17 

66.9    1.3 

60.28    .xa 

28.4     i.i 

8.88     .xo 

59.3  -O.X 

8.97    ,16 

46.7    1.8 

17-3 

50.85    .ao 

68.0    0.9 

60.X5    .14 

29.3    0.8 

8.77     .X4 

59.3  0.0 

8.70    .a9 

48.3    1.4 

27.3 

50.64    .aa 

68.8    0.S 

60.00    .16 

30.0    O.S 

8.62     .xs 

59.3     0.0 

8.38    .sa 

49.5    0,9 

Sept. 

6.2 

50.42 -.aa 

69.x +0.1 

59.82  -.x8 

30.4  40.3 

8.46 -.17 

59.2  -h).x 

8.05  -.34 

50.x  40.4 

X6.2 

50.19    .aa 

69.0  -0.3 

59.64    .'S 

30.5     0.0 

8.28     .17 

59.0      0.2 

7.70    .35 

50.3 -O.X 

26.2 

49.97    .« 

68.5    0.7 

59.46     .X7 

30.3-0.3 

8.II     .17 

58.8      0.2 

7-35    .35 

50,0    0.5 

Oct. 

6.2 

49.76     .30 

67.5    i.a 

59.30     .16 

29.8     0.6 

7.94     .'5 

58.5  0.3 

7.01     .33 

49.2     x.i 

x6.i 

49.57     .17 

66.2     1.6 

59.15     .13 

29.0    0.9 

7.80     .13 

58.2  0.3 

6.70    .30 

47.8    X.6 

26.x 

49.41  --'s 

64.4  -a.o 

59.03 -.xo 

28.0 -x.a 

7.69 -.09 

57.8  +0.4 

6.4X  -.a6 

46.0  -a.o 

Nov. 

5-1 

49.30    .09 

62.2    a.3 

58.95     .06 

26.6    i.s 

7.61  -.05 

57.4  0.3 

6.18    .ax 

43.7    a.4 

15.0 

49.23 -.04 

59.8     a.6 

58.91  -.02 

25.0    1.7 

7.59     .00 

57.1  0.3 

6.00    .15 

4X.X    S.8 

25.0 

49.22  +.OZ 

57«o    a.8 

58.91  +.03 

23.x     1.9 

7.61  +.05 

56.8    o.a 

5.88    .08 

38.0    3.x 

Dec. 

5.0 

49.26    .07 

54.1     3.0 

58.97       .08 

2I.O    a.x 

7.69     .xo 

56.6 +0.X 

5.83  -.ox 

34-8    3.3 

X5.0 

49.36 +.13 

5X.0-3.1 

59.08  +.13 

18.8  -a.3 

7.82  +.15 

56.6    0.0 

5.86  -)-.o6 

31.3-^5    • 

24.9 

49.51     .»8 

47.9    3.1 

59.23     .'7 

16.5    a.3 

8.00    .ao 

56.6  -O.X 

5.95    -IS 

27.8   s.5  ! 

24-3-3.4  Ij 

34-9 

49.71  +.22 

44.8  -3.0 

59.41  +.ao 

X4.2-a.3 

8.22  +.a4 

56.8  -o.a 

6. 12  +.ao 
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a  OphiachL 

uDraconis. 

fi  Herculis. 

V'*  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Right 
AscensioiL 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

h      m 

e          * 

h     m 

• 

h     m 

•        * 

h     m 

•       * 

17  30 

+12  37 

17  37 

+68  47 

17   42 

+2746 

17  43 

+72  II 

(Dec. 

30-9) 

• 
8.53  +  19 

n 

56.4  -a.a 

• 
29.72  +.ao 

n 
67.6  -3.7 

6 
24.76 +.17 

40.6  -a.9 

% 
41.64  +.15 

45-8 -s-« 

Jan. 

9.9 

8.73     .« 

54.2    a.i 

29.95   -ae 

64.1       3.4 

24.94    .ao 

37-8    a-7 

41.87    .a9 

42.3    3.4 

19.9 

8.96     .a4 

52.1    a.o 

30.28    .37 

60.9      3.1 

25.16    .a4 

35-2    a.3 

42.22    .41 

39.0    3.x 

29.9 

9.22    .V 

50.3    X.7 

30-71    -47 

58.0    a.7 

25.41    .a7 

32.8    a.a 

42.69    .5a 

36.0    a.7 

Feb. 

8.8 

9.50     .a8 

48.7    1.4 

31-22    .54 

55-5    3-« 

25.69    .a9 

30.7    1.8 

43.26    .61 

33-6    a.a 

18.8 

9.79  +-30 

47.4 -X.I 

31-79 '♦••59 

53-7-1-6 

25.99 +.30 

29.1 -1.4 

43.91  +.68 

31.6  -X.6 

28.8 

10.09     .30 

46.5    0.7 

32.41    .63 

52.4    0.9 

26.30    .31 

27.9    0.9 

44.61     .7a 

30.3    I.O 

Mar. 

10.7 

10.39     .30 

46.0  —0.3 

33-05    .6* 

51.8-0.3 

26.61     .32 

27.3-0.4 

45-35    .74 

29.6  —0.3 

20.7 

10.69     '30 

45-9 +0.X 

33.69    .64 

51-9  H).4 

26.93    .31 

27.2  +o.a 

46.10    .74 

29.6+0.3 

30.7 

10.98     .39 

46.2    0.5 

34-32    .61 

52.6     I.X 

27-24    .30 

27.7    0.7 

46.83    .71 

30.2      X.0 

Apr. 

9.7 

11.26  +.87 

47.0  +1.0 

3491  +-56 

54-0  +X.7 

27.54  +->9 

28.7  +i.a 

47.52  +.66 

31.5  +X.6 

19.6 

11.53     ac 

48.x     1.3 

35-44    -51 

56.0    a.a 

27.82     .27 

30.1    1.6 

48.16     .59 

33-4    a-i 

29.6 

11.78      .24 

49-5    '.5 

35-92    .43 

58.4    2.6 

28.08    -as 

31.9    2.0 

48-71     -50 

35-8    a.6 

May 

9.6 

12.00    .ax 

51.2    1.8 

36.31    -35 

61.2    3.0 

28.32     ,Vl 

34-1    «-3 

49.17     .41 

38.6    a.9 

19.6 

X2.20     .x8 

53.0    1.9 

36.61    .as 

64.4    3.2 

28.53    .19 

36-5    a.5 

49.52     .30 

41.7    3.a 

29.5 

12.37  +15 

55.0+2.0 

36.82 +.16 

67.7  +3.4 

28.70 +.x6 

39-1 +«•« 

49.76 +.18 

45.0 +3.S 

June 

8.5 

12.51       .IS 

57.0    a.o 

36.92  +.05 

71.2    3.4 

28.84    .la 

41.7    a.7 

49.88  +.06 

48.4    3.4 

18.5 

12.61    .08 

59.0    1.9 

36.92  -.05 

74-6    3.4 

28.94    .08 

44.4    a.6 

49.88  -.06 

51-8    3.4 

28.4 

12.67   .04 

60.9    X.8 

36.82    .15 

78.0    3.2 

28.99  +-04 

47.0    a.5 

49.75     .x8 

55.x    3.3 

Inly 

8.4 

12.70  +.01 

62.7    1.7 

36.62    .25 

81. 1    3.0 

29.01  -.01 

49.5    «.3 

49-51     -30 

58.3    S-o 

18.4 

12.68  -.03 

64.4+1.6 

36.32 -.34 

84.0  +2.7 

28.98  -.05 

51.7 +«•« 

49-15 --41 

61.2 +a.8 

.28.4 

12.63     .07 

65.9    1.4 

35.94    .4a 

86.6    2.4 

28.91    .09 

53.8     X.9 

48.69     .51 

63.8    a.4 

Aag. 

7-3 

12.54       .TO 

67.1       l.T 

35.48    .49 

88.8    a.o 

28.80    .13 

55.5     1.6 

48.14     -59 

66.0    a.o 

17-3 

12.42   .14 

68.1    0.9 

34.96    .55 

90.5    x-5 

28.65    .16 

56.9     1.3 

47.51     .66 

67.9    X.6 

27.3 

12.28    .16 

68.9    0.6 

34-37    -60 

91.8    I.I 

28.48    .19 

58.0    0.9 

46.81     .7a 

69.2      X.X 

Sept. 

6.3 

I2.IX  -.17 

69.4  +0.4 

33.76  -.63 

92.6  +0.5 

28.28  -.ao 

58.7-^.5 

46.07  -.76 

70.1+0.6 

16.2 

11.93     .18 

69.6 +O.T 

33-11    -65 

92.9    0.0 

28.07    .ai 

59.0+0.1 

45-29     .78 

70.5 +0.X 

26.2 

11.76     .18 

69.5  -o.a 

32.46    .64 

92.7  -0.5 

27.86    .ai 

59.0-^.3 

44-51    '77 

70.3  -^4 

Oct. 

6.2 

XI.58     .16 

69.2    0.5 

31.83    .6a 

91.9     I.O 

27.65    .ao 

58.5    0.7 

43.74    -75 

69.6    x.0 

16.1 

11.43     .14 

68.6    0.8 

31-22    .58 

90.6     1.5 

27.45    .18 

57.6     X.I 

43.01     .71 

68.4    X.5 

26,1 

11.30  -.IX 

67.6 -X.I 

30.67  -.5a 

88.9  -2.0 

27.29 -.15 

56.4  -X.4 

42.33 -.64 

66.7  -x.9 

Nov. 

5-1 

11.20     .08 

66.4     1.3 

30.18    .45 

86.6    2.5 

27.16    .11 

54.7     1.8 

41.72     .56 

64.6    a.4 

15.  X 

11.15  -03 

65.0     1.6 

29.78    .36 

83.9    2.9 

27.06    .07 

52.7    2.1 

41.21     .46 

61.9    a.8 

2j.O 

11.14  +.01 

63.2     1.8 

29.47     -25 

80.9    3- a 

27.02  -.02 

50.5    a.4 

40.81     .34 

58.9    3.x 

Dec. 

5.0 

11.18     .06 

61.3    a.o 

29.27  .14 

77-5    3-4 

27.02  +.03 

47.9    a.6 

40.53    -M 

55.7    S-4 

15.0 

11.27  +•" 

59-2  -«.x 

29.19  -.02 

74.0  -3-6 

27.07  +.08 

45.2  -a.8 

40.39 -.07 

52.2-3.5 

25.0 

11.40     .15 

57.1    «.a 

29.22  +.09 

70.4    3.6 

27.18    .13 

42.4     «.9 

40.39  +.06 

48.6    3-6 

34-9 

11.57  +.«> 

54-9 -^i 

29.38 +.21 

66.9  -3.6 

27.33 +.18 

39.6-3.0 

40.52  +.ax 

45.1-3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rDraconis. 

T^Sagittarii 

/cSagittariL 

vSerpentia. 

Mean 

Solar 
Data. 

Right 

Declinatioii 

Right 

Declination 

Right 

Declination 

Right 

Declination 

AacensJon. 

N^rtk, 

Aacenaion. 

S9tlth. 

Aacension. 

SatUk, 

S0mth. 

h      m 

•        • 

h      m 

• 

h      m 

• 

h     m 

• 

17  54 

+51  29 

17  59 

—30  25 

18      7 

-21    5 

18   15 

-  a  55 

Jan. 

0.0 

a 
11.06+.XS 

m 
52.8  -3.5 

a 

10.82  +.30 

37-0  40.3 

a 
35.63 +.x8 

m 
14.9 -«.3 

a 
58.19 +.X5 

m 
38.0  —1.3 

9.9 

IX.23      .30 

49.4     3-3 

11.04     •«4 

36.7    0.3 

35.82      .33 

15.x      0.3 

58.36    .18 

39-2      1.3 

19.9 

XX.45    -as 

46.1     3.x 

XX.30     .88 

36.4    0.3 

36.06      .35 

15.3      0.3 

58.56      .33 

40.4      1.3 

29.9 

11.74    -30 

43.2     3.7 

1X.59  .30 

36.2    0.3 

36.32      .37 

15.5      0.3 

58.79     ..«4 

4X.5    x.x 

Feb. 

8.9 

12.06    .34 

40.7    t.3 

IX.91     .33 

36.0    0.x 

36.6X      .39 

15.7      0.3 

59.05     .36 

42.5      •.9 

18.8 

X2.42  +.37 

38.7-1-7 

12.24  +.34 

35.9 +0.X 

36.9X  +.31 

X5.8  -«.I 

59.32  +.38 

43.3  -0-7 

28.8 

X2.81    .40 

37-3     X.X 

12.59  .35 

35.8 +0.X 

37-23    .3a 

16.0—0.1 

59.60     .39 

43.9    0.4 

Mar. 

10.8 

13.21     -40 

36.5-0.5 

12.94  .35 

35.8    0.0 

37-55    .33 

16.0      0.0 

59.90    .30 

44.2  -C3 

20.8 

13.62     .40 

36.3+0.3 

13-29  .35 

35-7    0.0 

37-88    .33 

15.9 +O.X 

60.20     .90 

44.2 -Hkx 

30.7 

X4.02     .40 

36.9    0.8 

X3.64     -35 

35.7    0.0 

38.20    .33 

15.7      0.3 

60.50    .90 

43.9    o^ 

Apr. 

9.7 

14.41  +.38 

38.0 +X.4 

X3.99+.34 

35.6    0.0 

38.52 +.33 

15.4  40.3 

60.79 +.«9 

43.440.6 

19.7 

X4.77     .35 

39.7    «-o 

X4.32     .33 

35.6    0.0 

38.84    .3x 

15.1      0.3 

6X.08     .38 

42.7  0.9 

29.6 

X5.ll     .31 

41.9     «.4 

14.64    .31 

35-6    0.0 

39.14    .99 

14.8      0.4 

61.36     .37 

4X.7    1.x 

May 

9.6 

X5.40     .VJ 

44.6    3.8 

14.94     .39 

35.7-0.1 

39-42     .47 

14.4      0.4 

61.62     .35 

40.6      x.3 

19.6 

X5.65      .23 

47.5     M 

X5.22     .36 

35.8      O.X 

39.68    .25 

14.0     0.4 

61.86     .33 

39.3  1.3 

29.6 

XS-SS+'I? 

50.7+3.9 

15.46 +.«3 

36.0  -0.3 

39.9X  +.33 

13.6  +0.4 

62.08  +.ao 

38.0  +X.3 

Jane 

8.5 

15.99      •" 

54.0    3.3 

15.67     .19 

36.2    0.3 

40.12    .19 

13.2      0.3 

62.27     .«7 

36.6    x.3 

18.5 

16.07  4'.o6 

57.4     3.3 

15.84     .15 

36.5    0.3 

40.29    .X5 

13.0     0.3 

62.43     .X4 

35-3    '-3 

28.5 

16-10      .00 

60.6    3.3 

15.97     .11 

36.9    0.4 

40.41.    .xz 

12.8     0.3 

62.54     ''O 

34.1    x.3 

July 

8.4 

x6.o6  -.06 

63.8     3.0 

16.05     •«* 

37.3    0.4 

40.50    .07 

12.6     0.1 

62.62   .06 

32.9    1.1 

18.4 

x5.97-.13 

66.7+3.8 

X6.O9  +.01 

37.8-0.5 

40.54 +.03 

12.6 +0.Z 

62.66  +.03 

31.8  +X.O 

18.4 

X5.82    .18 

69.4     3.5 

16.08  -.04 

38.2    0.4 

40.54 -.03 

X2.5   0.0 

62.66  -.OS 

30.9    0.9 

Aug. 

7-4 

X5.61    .33 

71.7      3.x 

16.02    .08 

38.6    0.4 

40.49      .07 

12.5      0.0 

62.61    .06 

30.1    0.7 

17.3 

X5-36    .37 

73-6    1.7 

15.92      .T2 

39.0    0.4 

40.40      .10 

12.6    0.0 

62.53  .10 

29.4    a6 

27-3 

15.07    .30 

75.1    X.3 

X5.78     .X5 

39.3    OS 

40.28     .X3 

12.6    0.0 

62.42     .X3 

28.9    0.4 

Sept. 

6.3 

x4.76-.33 

76.1+0.8 

X5.62  -.X7 

39-5 -O.X 

40.14-.T6 

12.6    0.0 

62.28  -.X5 

28.5  +0.3 

16.3 

14-42     -34 

76.7+0.3 

15.44     -19 

39.6    0.0 

39.97     .17 

12.6    0.0 

62.12     .x6 

28.3 +O.S 

26.2 

14.08  .34 

76.7  -0.3 

15.25     .X9 

39.6 +O.X 

3980    .17 

12.6 +ax 

61.95     .X7 

28.2    0.0 

Oct 

6.2 

X3.74     -33 

76.2    0.7 

15.06    .x8 

39.4  «•« 

39-62     .17 

12.5      O.X 

61.78     .x6 

28.3  -«.x 

16.2 

X3.4I     '31 

75.2      x.3 

14.89    .x6 

39.0  0.4 

39.46    .15 

X2.4      O.X 

61.62     .15 

28.5    0.3 

26.2 

13.12 -%«7 

73.7-1.7 

14.74  -.13 

38.6+0.5 

39.32 -.X3 

X2.3+0.9 

61.48  -.13 

28.8  —0.4 

Nov. 

5.1 

12.86    .33 

71.8      3.3 

14.63     .09 

38.1   0.6 

39.22     .09 

X2.I      a3 

61.38     .xo 

29.4    0.6 

15.1 

12.66    .18 

69.4      3.0 

14.57 -.04 

37.5  0.6 

39.15 -.04 

X2.0     O.Z 

61.30    .06 

30.0    0.7 

25.1 

12.52      .13 

66.6    3.0 

14.56 +.OX 

36.9    0.6 

39.13 +.01 

XI.8+0.X 

61.27  -.01 

30.8    0.9 

Dec. 

5.0 

12.43 -.05 

63.6     3.3 

X4.59  .06 

36-3  0.5 

39.  x6    .05 

11.8    ao 

61.28  +.04 

31.8    1.0 

X5.0 

12.42  +.03 

60.2  -3.4 

X4.69  +.13 

35.7  +0.5 

39.24  +.10 

XX.8    0.0 

61.33  +.08 

32.8  -1.1 

25.0 

12.48      .09 

56.8      3.4 

X4.83      .17 

35-2    0.5 

39.36    .15 

XX.8--D.X 

61.44      .X3 

34.0    1.3 

35.0 

12.60 +.XS 

53.3-3.5 

15.02  +.31 

34.8  +0.3 

39-54 +*»9 

X1.9-0.X 

61.58 +.x6 

33.2 -^.« 

FIXED  STARS,  1897. 


351 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

z  \qailae. 

aLyne. 

/JLyra. 

(TSagittarii. 

Ascension. 

DacUnadon 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North, 

Right 
Ascensioa 

Declination 
South, 

h     m 
18   29 

—  8  18 

18  3I 

• 

+38  40 

h     m 

x8  46 

•        * 

+33  14 

h      m 
18  48 

— a6  25 

Jan. 

0.0 

t 
35.54 -••.«4 

65.  z -0.9 

s 

25.78  +.XO 

• 
68.7 -3.x 

a 
Z5.49+.09 

28.5  -fc9 

a 
52.X4+.14 

35.4 -H>.S 

IO.O 

35.71     .18 

66.0    a8 

25.90    .X4 

65.6    3.0 

X5.60    .X3 

25.6    9.9 

52.30    .x8 

35.x    as 

19.9 

35.90    .ax 

66.8    a8 

26.07     *X9 

62.6    9.9 

'5.75    -XT 

22.8     9.7 

52.50    .99 

34-7    as 

29.9 

36x3    'M 

67.6    a7 

26.28     .93 

59.8     9.6 

X5.95    .« 

20.2     9.5 

52.74    .as 

34.4   ••s 

Feb. 

8.9 

36.38    .«6 

68.2    0.6 

26.53     .97 

57.4    a.3 

i6.x8    .94 

17.8     9.9 

53.00    .98 

34.x    0.3 

z8.8 

36.65 +.«8 

68.8-0.3 

26.8Z  +.30 

55.3  -1.8 

16.44 +.97 

X5.8  -X.8 

53.29  4-.80 

33.7+0.4 

28.8 

36.93     -V 

69.1 -o.a 

27.X2     .39 

53.7     «.3 

X6.72    .30 

X4.3    x.3 

53.60    .3S 

33.3    0.4 

Mar. 

10.8 

37.23   .y» 

69.3    0.0 

27.45     -83 

52.7    0-7 

X7.03     .3X 

X3.3    0.7 

53.92    .33 

32.9    0.4 

20.8 

37.53    -Si 

69.2 +o.t 

27.78     .54 

52.3 -«.x 

X7.35     sa 

X2.8  -0.9 

54.25    .33 

32.4    as 

30.7 

37.83   .sx 

68.9    0.4 

28.13     .34 

52.5 -H>.5 

X7.67    .33 

12.8+0.4 

54.58    .34 

3X.9    as 

Apr. 

9-7 

38.14 +.30 

68.4+0.6 

28.47 +.34 

53.2 +X.X 

18.00 +.33 

Z3.6  +0.9 

54.92  +.34 

3X.4+a6 

19.7 

38.44  '^ 

67.7    0.8 

28.80    .39 

54.6     1.6 

X8.32    .39 

14.7     X.4 

55.26    .34 

30.9    0.6 

29.7 

38.73   .^ 

66.8    0.9 

29.12     .30 

56.4    a.o 

18.63    .30 

X6.4  1.9 

55.59    .33 

30.4    as 

May 

9.6 

39.00     .87 

65.8     X.0 

29.41     .98 

58.6    9.4 

18.92    .98 

x8.6    9.3 

55.91     .3X 

29.9    as 

Z9.6 

39.26     .93 

64.7      X.X 

29.67     .95 

6x.2    9.7 

19.19    -as 

2X.O     9.6 

56.21     .99 

294    a4 

29.6 

39.50 +.« 

63.6 +X.X 

29.90  +.9X 

64.1+3.0 

19.43 +.M 

23.7+9.8 

56.49 +.96 

29.1+0.3 

Jane 

8-5 

39.70    .19 

62.5     X.X 

30.10      .17 

67.2    3.x 

19.63    .x8 

26.6  9.9 

56.74  .93 

28.8    0.9 

X8.5 

39.88    .15 

61.4      X.X 

30.24      .19 

70.3    3.x 

19.80    .X4 

29.6    3.0 

56.95     .X9 

28.7 +O.X 

28.5 

4O.OZ      .19 

60.4    x.0 

30.34      -07 

73.4     3.x 

19.92     .xo 

32.6  3.0 

57.X2     .X5 

28.6    0.0 

July 

8.3 

4a ZZ     .08 

59.4    ^9 

30.39 +.<» 

76.5    3.0 

19.99 +.05 

35.6  3.9 

57.25     ." 

28.7  -ex 

18.4 

40.16 -l-.os 

58.6+0.8 

30.39 -.03 

79.4 -H.8 

20.01     .00 

38.4 +«.7 

57.34 +.06 

28.9-0.9 

28.4 

40.x7-.ox 

57.9    0.6 

30.34      .08 

82.2     9.6 

19.99 -.05 

4X.O    9.3 

57.37 +.01 

29.1    as 

Aug. 

7-4 

40.14  .05 

57.3    0.5 

30.24      .X9 

84.6   9.3 

19.91     .09 

43.4    «•« 

57.36 -.03 

29.4    0.1 

»7-4 

40.07  .09 

56.8    0.4 

30.10      .16 

86.7     X.9 

19.80     .X4 

45-4    x.9 

57.30     .08 

29.8    04 

a7.3 

39.97  •" 

56.5    0.3 

29.92      .90 

88.5     X.3 

X9.64     .X7 

47.2    x.6 

57.20      .X9 

30.x    O.S 

Sept. 

6.3 

39.84 -.14 

56.2  +0.3 

29.70  -.99 

89.8  +I.X 

19.46  -.90 

48.6  +X.9 

57.07 -.15 

30.4 -0.3 

16.3 

39.68  .16 

56.1 +O.X 

29.46     .94 

90.8    0.7 

19.25     .« 

49.6    a8 

56.91     .x7 

30.7    a9 

26.2 

39.5a     .17 

56.0  0.0 

29.21      .95 

91.3+0.3 

19.02     .93 

50.1+0.4 

56.73    .x8 

30.8 -O.X 

Oct. 

6.2 

39.35      .!« 

56.1 -0.1 

28.96      .99 

91.3 -«.« 

18.79     .93 

50.3 -O.X 

56.55    .x8 

3a9    0.0 

Z6.2 

39.19    -IS 

56.2    0.9 

28.71      .94 

90.9    0.7 

18.57   •« 

50.0    0.5 

56.37    -x? 

30.9 +ax 

26.2 

39.05 -.13 

56.4  >o.3 

28.48  -.99 

89.9 -x.9 

18.36 -.90 

49.2  -1.0 

56.2X  -kX3 

30.8  +0.9 

Nov. 

5-1 

38.93    .w 

56.7    0.4 

28.28     .x8 

88.6    X.6 

18.17     .X7 

48.x     x.4 

56.08      .X9 

30.6    0.9 

X5.1 

38.85   .06 

57.x    0.5 

28.11     .X4 

86.8    3.0 

18.02     .X3 

46.5     X.8 

55.98  .08 

30.3   o-s 

25.x 

38.81  -.OS 

57.7    0.6 

27.99    .xo 

84.6    9.4 

17.90     .09 

44.5     9.x 

55.92  -.«Q 

30.0    as 

De& 

5.x 

38.82  +.03 

58.3    0.7 

27.9X  -.05 

82.x    9.7 

17.83 --05 

42.2      9.4 

55.91  +.0X 

29.6    a4 

15.0 

38.87  +.07 

59.0-0.7 

27.89 +.01 

79.3 -«-9 

17.81     .00 

39.7-9.6 

55.95  +.06 

29.2+0.4 

25.0 

38.96     .XX 

59.8    0.8 

27.92      .06 

76.3    3.0 

X7.84+.03 

36.9     9.8 

56.03      .XX 

28.9   04 

S5.0 

39.09 +.X5 

60.6-0.9 

28.OX  +.IX 

73.3-3.1 

17.92  +.XO 

34X-a.9 

56.x6+iiX3 

28.5 +as 
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APPARENT  PIECES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

SoDraconis. 

aO^tandfl. 

CAquilae. 

</Sagittarii             | 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declinatioo 
South, 

h     m 

•         ' 

h 

• 

h     m 

• 

h     m 

•       » 

18  49 

+75  18 

18 

-89    15 

19      0 

+13  42 

19    11 

—19    8 

• 

m 

m    t 

n 

s 

» 

t 

m 

Jan.      0,0 

35-53 -.w 

40.4 -3.4 

53  24.4+  3.6 

38.5+3-5 

39.81  +.09 

31.5-^.0 

35-97+." 

16.9     0.0 

Z0.0 

35-53 +  08 

36.9      3.4 

5329.4     6-6 

35.0      3.4 

39-92    .x3 

29.5    2.0 

36.10    .xs 

16.9     0.0 

20.0 

3569    .*♦ 

33.5       3.3 

53  37-6    9.6 

31-7     33 

40.07    .17 

27.5     x.9 

36.27     .x8 

16.9     0.0 

29.9 

36.01    .40 

30.2      3.1 

5348.6     X2.3 

28.5     3.0 

40.25    .20 

25.7     1.7 

36.47     .2X 

16.9  +0.1 

Feb.      8.9 

36.49     -54 

27.3    S.8 

54   a.i  14.6 

25.6     2.7 

40.46    .23 

24.1     x.5 

36.70     .24 

16.8      O.X 

18.9 

37.09 +.66 

24.7-4.3 

54  17.6+X6.5 

23.1+2.3 

40.70  +.25 

22.7 -X.2 

36.96 +.26 

z6.6  +0.2 

28.8 

37.81     .76 

22.7     1.8 

5434.9  x8.o 

20.9     X.9 

40.96    .27 

21.7      0.8 

37.23     .«8 

16.3    o.s 

Mar.  10.8 

38.61     .83 

21.2      Z.3 

54  53-5  19.0 

19.2     X.5 

41.23    .a8 

2 1. 1 -0.4 

37.52     .30 

16.0    0.4 

20.8 

39.46    .87 

20.4  -0.5 

55  12.9  X9.7 

18.0    x.o 

41-52     .89 

20.8     0.0 

37.83     .31 

15.5    0.5 

30.8 

40.34     •« 

20.2  +O.X 

5532.8  X9.9 

17.3+0.5 

41.82    .30 

2I.I-fo.4 

38.14     .3a 

14.8    0.6 

Apr.      9.7 

41.22 +.86 

20.6  40.8 

55  52.6+19.7 

17.0   0.0 

42.12 +.30 

21.7+0.8 

38.46 +.32 

14. 1  +0.7 

19.7 

42.07     .83 

21.8      X.4 

56  12. 1    Z9.X 

17.2^.5 

42.42    .30 

22.7     1.2 

38.79     .32 

13.4    0.8 

29.7 

42.86    .75 

23.5    a.0 

5630.8    X8.2 

17.9    x.o 

42.71     •a9 

24.1     1.5 

39.11     .39 

12.5    0.9 

May     9.7 

43-57    •« 

25.7  2.4 

5648.4    16.9 

X9.1     x.4 

42.99    .27 

25.8     1.8 

39.42     .31 

1 1.6    0.9 

19.6 

44-18    .55 

28.4     2.8 

57    4.5    «5.« 

20.7     X.8 

43.26    .25 

27.7     2.0 

39.72     .99 

10.8    0.9 

29.6 

44.66  +.48 

31-4+3.' 

57  18.6+13.2 

22.7  -t.2 

43-50 +.33 

29.8  +t.s 

40.00  +.27 

9.9+0.8 

June     8.6 

45.01     .08 

34.7  3.4 

5730.6   X0.8 

25.0  2.5 

43.72    .20 

32-x    a.3 

40.25     .«4 

9-2    0.7 

18.5 

45.22 +.X4 

38.1  3.5 

5740.8     8.2 

27.5     «.7 

4390    .16 

34.4    «.3 

40.47     .« 

8.5     0.6 

28.4 

45.29 -.01 

41-6     3-5 

57  47-1    5.5 

30.3    a.8 

44-05    ." 

36.6    2.2 

40.66     .X7 

7.9  0.5 

July      8.4 

45.20     .t6 

45.1     3-4 

57  51. 1+2.6 

33.2     a.9 

44.15    .08 

38.8    2.x 

40.80      .12 

7-5    0.4 

18.4 

44.97 -.30 

48.5  +3.3 

57  52.2-  0.5 

36.2  -3.0 

44.21  +.04 

40.9  +2.0 

40.90  +.08 

7.2+0.2 

28.4 

44.60     .44 

51.8     3.1 

5750.2    3.5 

39.1     a.9 

44.23    .00 

42.8    1.8 

40.96 +.03 

7.0+o.x 

Aug.     7-3 

44.10     .56 

54.7     «.8 

5745.3    6.4 

41.9    2.7 

44.21  -.04 

44.5     «.6 

40.96  —.ox 

6.9    ao 

17.3 

43.47     -67 

57-4    a.5 

57  37*6    9.0 

44.4    2.4 

44.15    .08 

46.0     1.3 

40.92    .06 

6.9— O.X 

27.3 

42.74     '77 

59.7    «.' 

5727.3  11.4 

46.7    2.0 

44.04      .X2 

47.3     i.i 

40.84     .xo 

7.0     O.X 

Sept.     6.2 

41.93  -.85 

61.6+1.6 

57  14.9-13.4 

48.5  -X.6 

43.91  -.14 

48.2  +0.8 

40.73 --13 

7.1-0.2 

16.2 

41.05     .90 

63.0    1.2 

57   0.7  X4.8 

49-8    r.i 

43-75    -16 

48.9    0.5 

40.59  .15 

7.3    o.a 

26.2 

40.12     .94 

63.9    0.7 

5645.4  X5.8 

50.6  -0.5 

43.58    .18 

49.4  +o.« 

40.43     .X7 

7.4    ».• 

Oct      6.2 

39-17     -93 

64.3  4o.i 

5629.4    x6.x 

50.8+0.1 

4340    .x8 

49.5     0.0 

40.26     •X7 

7.6    ax 

16.1 

38.22     .93 

64.2  -0.4 

5613.4    X3.7 

50.4    0.7 

43.22    .X7 

49.3  -0.3 

40.09     .x6 

7.7    ax 

26.1 

37-31  -.89 

63.5  -0.9 

55  58.0-14.7 

49.4  +1.3 

43.06 -.X5 

48.8  -0.6 

39-93  -.15 

7.8-0.1 

Nov.     5-1 

36.44     .83 

62.3     x.4 

5544.0    13. 1 

47.8    1.9 

42.92    .X3 

48. 1     0.9 

39.79    .« 

7.9 -ax 

15. 1 

35.65     .74 

60.6    1.9 

5531-9    10.9 

45-6    2.4 

42.80    .10 

47.0      X.2 

39.69    .09 

7.9    ao 

25.1 

34.96     .63 

58.4    a.4 

5522.3     8.3 

43.0    2.8 

42.72     .06 

45.7       1.4 

39-62    .05 

7.9    0.0 

Dec.     51 

34.40     -SO 

55.8    2.8 

55154     5.3 

40.0    3.1 

42.68  -.02 

44.1     X.6 

39.59 -.01 

8.0    ao 

15.1 

33.97 --35 

52.8-3.1 

55  1 1.7- 2.1 

36.7  +3.4 

42.68  +.02 

42.4-1.8 

39.60  +.04 

8.0    ao 

25.0 

3370     .19 

49.5    3.3 

55  1 1.2+  1.2 

33.2    3.5 

42.72    .06 

40.5     1.9 

39.66    .08 

8.0    ao 

350 

33.60 -.04 

4^.1-3.4 

55  14.0+  4.5 

29.7  +3.6 

42.80  +.09 

38.6  -2.0 

39.76 +.12 

8.0    oo 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

(^Draconis. 

rDraconis. 

iJAquilaB. 

» 
K  Aquilae. 

Mean 
SoUr 
Date. 

Right 
Ascension. 

Declination 
North, 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

h     m 
19   12 

+67    28 

h     m 
19    17 

+73     9 

h     m 
19   20 

• 

+  2  54 

h     m 
19   31 

•        * 

-  7  IS 

Jan. 

0.0 

t 
28.12— .07 

47.0 -S.4 

s 
26.84  -.14 

49.8-3.3 

s 
X7.68+.08 

28.4 -X.3 

s 
20.47  +.08 

28.8  -0.7 

ZO.O 

28.11  +.04 

43.5    3.4 

26.76    .00 

46.4   3.4 

17.78    .xa 

27.0     1.3 

20.57     .12 

29.5      0.7 

20.0 

28.20    .IS 

40.1     3.4 

26.83  +.14 

42.9  3.4 

17.92    .16 

25.7     1.3 

20.70     .15 

30.2      0.6 

29.9 

28.40    .as 

36.8    3.a 

27.04    .a8 

39.6    3.a 

18.09    .^9 

24.5      X.2 

20.87     .xB 

30.8      0.5 

Feb. 

8.9 

28.70    .35 

33.7    a.9 

27.39     41 

36.5    a-9 

18.29    .» 

23.5      X.O 

21.07     .21 

31.3     0.4 

Z8.9 

29.09 +.43 

31.0 -«.5 

27.86  +.3a 

33.7 -2.5 

18.52 +.a4 

22.6  —0.7 

21.29 +.23 

31.6 -t>.a 

28.9 

29.56    .so 

28.7    a.o 

28.43    .6a 

31-4    «.o 

18.76     .26 

22.0     0.5 

21.53    .as 

31.8    0.0 

Mar. 

10.8 

30.09    .55 

27.0    X.4 

29.10    .70 

29.7     1.5 

19.03     .27 

21.7  -o.a 

21.80     .27 

31.7  -H>.a 

20.8 

30.66    .59 

26.0    0.8 

29.83    .75 

28.5    0.9 

19.31     .28 

21.7 +o.a 

22.08     .29 

31.4    0.4 

30.8 

31.26    .61 

25.6 -ex 

30.59    .77 

28.0-0.2 

19.60     .29 

22.1    0.S 

22.37     .30 

30.9    0.6 

Apr. 

9.8 

31.88 +.61 

25.8  +0.6 

31.38 +.78 

28.1+0.5 

19.90  +.30 

22.7  -N).8 

22.68  +.30 

30.1+0.9 

• 

19.7 

32.48    -59 

26.7    x.s 

32.15    -75 

28.9     I.I 

20.20    .30 

23.7     I.X 

22.98     .31 

29.2     i.x 

29.7 

33.06    .56 

28.2     X.8 

32.89    .71 

30.3     1.7 

20.49     .30 

24.9    »-4 

23.29     .30 

28.0     1.2 

May 

9-7 

33.60    .51 

30.2    a.  3 

33.57    -64 

32.3    «.a 

20.79     .29 

26.4     X.6 

23.59    .30 

26.7     1.3 

19.6 

34-07    .44 

32.8    «.7 

34.18    .56 

34-7    a.6 

21.07  .27 

28.0     X.7 

23.88     .28 

25.4     1.4 

29.6 

34.48 +.37 

35.7+3.1 

34.70 +.46 

37.6+3.0 

21-33 +.25 

29.8  +1.8 

24.16 -t-.26 

24.0  +X.4 

June 

8.6 

34.8X     .a8 

39.0    3.3 

35- 10    .35 

40.7    3.3 

21.56     .22 

31.6     1.8 

24.41     .24 

22.5     x.4 

, 

18.6 

35.05     .19 

42.4    3.5 

35.39    -M 

44-2    3.5 

21.77     .19 

33.5     1.8 

24.63      .21 

21.2     1.3 

28.5 

35.19 +-09 

46.0    S.6 

35.55 +.09 

47.7    3.6 

21.94     .16 

35.3     1.7 

24.82      .17 

19-9    i.« 

July 

8.5 

35.23     ■" 

49.6    3.6 

35.58 -.03 

51.3    3.6 

22.08     .12 

37-0    x.6 

24.97      .13 

18.7     i.l 

18.5 

35.18 -.10 

53.1  +3.5 

3548 -.16 

54.8+3.5 

22.17 +.07 

38.6+1.3 

25.08  +.09 

17.6  +X.O 

28.5 

35.03     .10 

56.5     3.3 

35.26^  .a8 

58.3    3.3 

22.22  +.03 

40.0     1.4 

25.15 +.04 

16.7    0.8 

Aug. 

7-4 

34.78     .a9 

59.7     3.0 

34.91    ^40 

61.5    3.1 

22.22  -.01 

41.3     i.a 

25.17     .00 

15.9    0.7 

17.4 

34-44    -37 

62.6    a.7 

34.45     -51 

64.4     <.8 

22.%  8      .06 

42.4       X.O 

25.14 -.04 

15.3    0.5 

27.4 

34-03    .44 

65.1     8.4 

33.89     -60 

67.x    a.4 

22.  XI      .09 

43.3    0.8 

25.08     .08 

14.9    0.4 

S«pt. 

6.3 

33.36  -.50 

67.3  +a.o 

33.24  -.68 

69.3 +a.o 

22.00 -.12 

44.0  +0.6 

24.98  -.11 

14.6  +o.a 

16.3 

3303    .55 

69.0    X.5 

32.53     .74 

71.2     1.6 

21.86    .15 

44.5    0.4 

24.85     .14 

14.4 +0.1 

26.3 

32.46    .58 

70.3     X.O 

31.76    .79 

72.5     I.I 

21.71    .16 

44.8  -H».2 

24.70     .15 

14,4    X).0 

Oct 

6.3 

31.86    .59 

71.0+0.5 

30.95     .81 

73-3 -t^.6 

21.54     -16 

44.8    0.0 

24.54     .16 

14.4 -O.X 

X6.2 

3X.27     -59 

71.2 -0.1 

30.14     .81 

73.7    0.0 

21.38     .16 

44.7  -0.2 

24.38     .16 

14.5    e.a 

26.2 

30.68  -.57 

70.8  -0.7 

2933 -79 

73.5-0.5 

21.22 -.15 

44.4  -0.4 

24.23 -.15 

14.7^.3 

Nov. 

5-2 

30.12     .53 

69.9    x.a 

28.56     .74 

72.6    I.I 

21.08      .12 

43.9  0.6 

24.09     .13 

15.1    0.4 

15.2 

29-62     .48 

68.4     1.7 

27.85     .68 

71.3    1.6 

20.97      .09 

43.2    0.8 

23.98     .10 

15.5    0-4 

25.1 

29.17     -41 

66.5    a.a 

27.21     .59 

69.5    a.i 

20.89      .06 

42.4     X.O 

23.89     .06 

16.0    0.5 

Dec. 

51 

28.80     .33 

64.0    2.6 

26.67     .49 

67.1    3.5 

20.85  -.02 

41-3     II 

23.85  -.02 

16.5    0.6 

X5.I 

28.52  -.23 

61.2—3.0 

26.24  -.36 

64.4  -2.9 

20.84  +.02 

40.2  —1.2 

23.84  +.02 

17.2  -0.6 

25.0 

28.33     .13 

58.1    3.a 

25.94     .as 

61.3     3-2 

20.88      .06 

38.9     1-3 

23.87     .06 

17.8    0.7 

35-0 

28.26  -.03 

54-7-3.4 

25-77_-." 

58.0  -3.4 

20.95 +.10 

_37-6-T.3 

^3.95j-.oq 

18.5  -0.7    . 

»3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

XAqnilae. 

aAqailae. 
{Altair,) 

ffDraconis. 

/9Aqailc 

Solar 
Date. 

Right 

DecUnation 

Right 

Declination 

Right 

Declination 

Right 

DecUnatioo 

Ascansion. 

North. 

Ascension. 

North. 

Ascension. 

North. 

Ascension. 

North. 

h     m 

•        t 

h     m 

•         * 

h     m 

e          f 

b     m 

• 

19  41 

+  10  21 

19  45 

+  835 

19  48 

+69  59 

19   50 

+  68 

Jan.      0.0 

s 
21.10 +.06 

m 
40.0  -1.7 

a 
44.83 +.05 

42.4-1.6 

a 
26.83  -.19 

m 
82.0  -3.3 

a 
14.62  +.05 

• 

53.7 -M 

XO.O 

2X.X7    .09 

38.3      1.7 

44.90    .09 

40.8     1.6. 

26.70— .06 

78.8      3.3 

X4.69    .09 

52.4    M 

20.0 

2Z.28     .IS 

36.6     X.6 

45.OX     .xs 

39.2     1.5 

26.70  +.05 

75.4      3.4 

X4.79      .X3 

50.9    M 

30.0 

21.43     .16 

350     1.5 

45.16     .x6 

37.8     1.4 

26.81     .17 

72.0      3.3 

14.93      .15 

49.6    I.S 

Feb.     8.9 

2Z.6o     .19 

33-6    X.3 

45.33     -19 

36.5    i.a 

27.04     .39 

68.8    3.1 

15. 10      .18 

48.4    1.1 

Z8.9 

2Z.8X  4-.8S 

32.4-^.1 

45.53 +.aa 

35.4 -».o 

27.38 +.39 

65.9  -3.8 

15.30 +-3X 

47-4 -«^ 

28.9 

22.04     *H 

31.5    0.7 

45.76    .«4 

34.6    a6 

27.82    .48 

63.3    a.3 

15.52    .as 

46.6    0.6 

Mar.   X0.9 

22.29   •<s 

31.0-0.4 

46.01    .a6 

34.1-0.3 

28.34     .56 

61.3    1.8 

15.77    .a5 

46.2  —0.3 

20.8 

22.56   .38 

30.8    0.0 

46.28    .a8 

34.0    ao 

28.94     .6« 

59.8     1.3 

X6.03    .^ 

46.2  -H>.i 

30.8 

22.84  .9 

31.0  +0.4 

46.56    .« 

34.2 -HK4 

29.58     .66 

58.9  -0.6 

16.3X     .39 

46.5    0^ 

Apr.      9-8 

23-14 +-30 

3X.6+0.8 

46.86+.30 

34.8+0.8 

30.25  +.67 

58.7+0.1 

16.61  +.30 

47.x +0.8 

19.7 

23.44     -so 

32.5    i.x 

47.16    .30 

35.8     X.X 

30.93     .67 

59.1    0.7 

X6.9X     .30 

48.0    X.X 

29.7 

23.74  -30 

33.8    1.4 

47.46    .30 

37-1    1.4 

31.60     .65 

60.2     i.s 

17.21     .30 

49-3    M 

May     9.7 

24.04  .39 

35.4    1.7 

47.76    .a9 

38.7    1.7 

32.23     .6x 

61.8     1.9 

X7.5X     .30 

50.8    1.6 

19.7 

24.33  .28 

37-3    1-9 

48.05    .a8 

40.5    X.9 

32.82     .55 

64.0    3.4 

X7.80     .39 

52.6    lJ 

29.6 

24.60 +.96 

39.3 +«.  I 

48.33 +.a6 

42.5  +a.o 

33.33  +.48 

66.6+3.8 

18.08  +.37 

54-5+1.9 

June     8.6 

24.85    .as 

41.5    2.a 

48.58    .14 

44.6    «.! 

33.77     .39 

69.6     3.3 

18.34    .a4 

56.5    a.0 

18.6 

25:07    .ao 

43.7    a.a 

48.80    .az 

46.8    a.x 

34.12     .39 

72.9  3.4 

X8.56      .31 

58.5    au). 

28.6 

25.25    .17 

45-9    a.a 

48.99    .»7 

48.9    1.1 

34.36     .19 

76.5  3.6 

18.76    .18 

60.5    a.0 

July      8.5 

25.40     .13 

48.0    1.x 

49.15    .13 

5X.O   9.0 

34.49  +.08 

80.1    3.6 

18.92     .X4 

62.5    14 

18.5 

25.50  +.08 

50.xH-a.o 

49.26  +.09 

53-0+X.9 

34.52 -.03 

83.8  +3.6 

19.03  +.10 

64.3+1.8 

28.5 

25.56 +.«H 

52.0    X.8 

49.32 +.04 

54-8    1.7 

34.43     'H 

87.4  3.5 

19.  XO     .05 

66.0    x.6 

Ang.      7-4 

25.58     .00 

53.7    1.6 

49.35     .00 

56.4    1.5 

34.24     .24 

90.8  3.3 

X9.X3  +.OX 

67.5    M 

17.4 

25.55-05 

55.2    1.4 

49.33 -.04 

57-9    x-s 

33.94     .34 

94.0     3.x 

19.  X2  —.04 

68.8    1.3 

27.4 

25.48     .09 

56.5    x.a 

49.27    .08 

59.x      X.X 

33.56     .43 

97.0     3.8 

X9.O6      .07 

69.9    1.0 

Sept.     6.4 

25.38  -.la 

57.5  ■H).9 

49.17-." 

60.x  +0.9 

33.08  -.51 

99.6 -+^4 

18.97  -." 

70.8  +0.8 

16.3 

25.25    .14 

58.3    O.G 

49.04     .14 

60.9    0.6 

32.54     .57 

IOI.8    3.0 

18.84     .^3 

71.5    0.* 

26.3 

25.  XO     .x6 

58.8    0.4 

48.90    .z6 

6X.4    0.4 

31.94     .6a 

103.6    1.5 

18.70     .15 

71.9    0.3 

Oct.      6.3 

24.93    .17 

591 -fO.! 

48.73    .17 

6X.6+0.1 

31.30    .65 

X04.9    x.o 

18.54     .x6 

72.1  40.x 

16.3 

24.76    .17 

59.x -O.X 

48.56    .z6 

61.6 -«.x 

30.64     ,66 

X05.7  +0.5 

18.38     .46 

72.1  -0.3 

26.2 

24.60  —.16 

58.8  -0.4 

48.41  -.15 

61.4  -0.4 

29.98  -.66 

105.9-0.1 

18.22 -.X5 

71.8  -0.4 

Nov.     5-2 

2445     .X4 

58.3    0.7 

48.26    .14 

60.9    0.6 

29.33     .63 

105.6    0.6 

18.07     .14 

71.4    0.6 

15.2 

24.32     .11 

57.5    0.9 

48.X3     .XX 

60.2    0.8 

28.72     .59 

104.7      x.3 

17,94     ." 

70.7    0.8 

25.2 

24.22     .08 

56.5    i.i 

48.03   .08 

59.3    I.O 

28.16     .53 

103.2       1.7 

17.84     .08 

69.8    iu» 

Dec.      5-1 

24.16     .05 

55-3    1.3 

47.97  .05 

58.2    1.3 

27.67     .45 

IOI.2      3.3 

17.78     .05 

68.7    i.a 

I5-X 

24.13 -.01 

53.9-1.5 

47.94 -.ox 

56.8  — X.4 

27.27  -.35 

98.8  -3.6 

17.75  -.01 

67.5 -1.3 

25.1 

24.14 +.03 

52.3    1.6 

47.95  +.03 

55.4  ■  X.5 

26.97     .35 

95.9      3.0 

17.76 +.03 

66.2    x^ 

35-0 

24. 19 +.07 

50.7-1.7 

48.00  +.07 

53.9-1.6 

26.77  -.15 

92.8  -  3.2 

17.80 +.06 

64.8-14 

FIXED  STARS,  1897. 


355 


1 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rAquila. 

X  Cepbei. 

d*  Capricorni. 

oPavonis. 

Mean 
Solar 
Date. 

Right 
Aacension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declinadon 
South, 

h      m 

•        • 

h      m 

e          * 

h     m 

• 

h     m 

•        • 

19  59 

+  659 

20    12 

+77  23 

20   12 

—  12   51 

20   17 

-57   3 

Jan. 

O.Z 

B 

5-95 +.04 

m 

10.3 -Z.4 

t 
X4-25-  ^5 

• 
69.4-8.9 

a 
Z9.98  +.05 

m 
56.5-0.3 

e 

29.69  +.08 

63.8  +a.a 

IO.O 

6.02    .08 

8.8    Z.4 

Z3.88     .V 

66.2    3.a 

20.04    .08 

56.7      0.3 

29.75      .09 

61.5     8.4 

20.0 

6. 1 1       .Z3 

7.4    z.4 

Z3.7Z-  u)8 

63.1    3.a 

20.  Z4    .za 

56.9      0.3 

29.88     .16 

59.0    8.3 

30.0 

6w24    ^'^ 

6.Z    Z.3 

1372+  .XX 

59.8    3.a 

20.27    .Z3 

57.0-0.1 

30.07       .88 

56.6    8.S 

Feb. 

9.0 

6.40    .18 

4.8    z.z 

Z3.92     .90 

56.5    S.a 

20.43    .z8 

57.0      0.0 

30.32      .88 

54.0  t-s 

Z8.9 

6.59  +.ai 

3.8  -0.9 

Z4.3Z+  .47 

53.4-8.9 

20.62  +.3Z 

56.9  +0.3 

30.64  +.33 

51-6+8.4 

28.9 

6.81    .as 

3.Z    0.6 

Z4.87     .(53 

50.7    a.5 

20.84    .as 

56.7      0.4 

30.99       .38 

49.3    a.S 

Mar. 

Z0.9 

705    -as 

2.7-KJ.3 

15.57     -77 

48.4    a.z 

21.09    .as 

56.2      0.5 

3Z.39       .4a 

47.0    1.1 

20.8 

7-31    'V 

2.6+o.x 

16.41      .88 

46.6    i.S 

21.35    .«7 

55.6      0.7 

31.83       .46 

45.0    z.9 

30.8 

7-58    .89 

2.9    0.5 

Z7.34     .96 

45.3    0.9 

21.63     .89 

54.8      0.9 

32.31       .48 

43.2    X.7 

Apr. 

9.8 

7.88  +.30 

3.5+0.8 

X8.33+Z.00 

44.7  -0.3 

2Z.93  +.30 

53.8 +Z.Z 

32.80  +.50 

41.6 +Z.4 

19.8 

8.18    .30 

4.5     »•» 

19.35   ».ox 

44.7  +0.3 

22.24    .3X 

52.6      Z.3 

33.32       .5a 

40.3    z.z 

29.7 

8.48    .30 

5.7     ».4 

20.36     .99 

45.4     Z.O 

22.55     .32 

51.4      1.3 

33.84       .53 

39.4    0.8 

May 

b.7 

8.78    .30 

7-3    «.7 

21.34     .94 

46.7     Z.6 

22.87     .38 

50.0      Z.4 

34.37       .5a 

38.7    0.5 

19.7 

9.08    .9 

9.Z     Z.9 

22.25      .86 

48.5    9.x 

23.18     .3Z 

48.6     Z.4 

34.89     .5X 

38.4  -H-z 

29.7 

9.36 +-a7 

zz.o+3.0 

23.07+  .76 

50.8  +a.5 

23.49+29 

47.2+1.4 

35.38  +.48 

38.4 -0.8 

Jane 

8.6 

9.62     .85 

13.Z    a.z 

23.76     .^ 

53.6    a.9 

2377     .87 

45.9     X.3 

3585       .44 

38.8    C.6 

z8.6 

9.86    .29 

Z5.2      3.Z 

24.33     ^ 

56.7    S.a 

24.03     .84 

44.6     1.3 

36.27       .40 

39.5    0.9 

28.6 

ZO.06    .18 

Z7.2      8.0 

24-74    -as 

60.  z    3.4 

24.26      .81 

43.4     I.I 

36.64       .34 

40.5    x.a 

July 

8.5 

I0.22     .14 

X9.3     Z.9 

24.98+  .z6 

63.6    3.6 

24.45  .17 

42.4    0.9 

36.95     .a8 

4X.9    z.5 

X8.5 

XO.35  +.10 

21.2  +Z.8 

25.06-  .oz 

67.3+3.6 

24.60  +.13 

41.6+0.8 

37.20  +.30 

43.5 -1.7 

28.5 

XO.43     .06 

23.0     Z.7 

24.98     .Z7 

70.9    3.6 

24.71    .08 

40.9    0.6 

37.36       .Z3 

45.2    Z.8 

Aug. 

7.5 

10.46  +.01 

24.6     Z.5 

24.72     .34 

74.5    S.5 

24.77  +.04 

40.4    0.4 

37.44  +.05 

47.Z     X.9 

17-4 

10.45  --03 

26.0    z.s 

24.30     .49 

77.9    3.3 

24.78  —.01 

40.0    0.3 

37.45  -.03 

49.1     x.9 

27.4 

10.40    .07 

27.x     z.z 

23.74     -^ 

81.X     3.Z 

24.75     .05 

39.8 +0.Z 

37.38     .10 

51.0    1.9 

Sept. 

6.4 

10.32  -.10 

28.1+0.9 

23.04-  .76 

84.0  +2.8 

24.68  -.09 

39.7  0.0 

37.24  -.17 

52.8 -z.7 

16.4 

10.20    .zs 

28.8    0.6 

22.23     .86 

86.6    a.4 

24.58    .za 

39.8  -O.Z 

37.04     .a3 

54.4     ».5 

26.3 

10.06     .15 

29.3    «.4 

2X.31     .95 

88.8    z.9 

24.45    .14 

39.9      0.3 

36.78     .27 

55.8      1.9 

Oct. 

6.3 

9.90    .z6 

29.6 +O.Z 

20.32     Z.OS 

90.5    X.5 

24.30    .15 

40.1       0.2 

36.49     .30 

56.9  0.9 

X6.3 

9.74     -16 

29.6  -O.Z 

19.28  X.05 

9Z.7       Z.O 

24.14    .16 

40.4      0.3 

36.17     .3a 

57.6  0.5 

26.2 

9.58  -.15 

29.4  -0.3 

Z8.22-X.06 

92.4+0.4 

23.99 -.15 

40.6  -0.3 

35.86  -.31 

57.9 -0.x 

Nov. 

5-2 

9.43     .Z4 

29.0   0.6 

Z7.16  1.05 

92.6  -o.a 

23.84     .14 

40.9      0.3 

35.55     -aQ 

57.8+0.4 

15.2 

9-30     •" 

28.3    0.8 

Z6.I2    z.oo 

92.1    0.7 

23.72     .xa 

41.2      0.3 

35.27      .36 

57.2    0.8 

25.2 

9.20     .09 

27.5     1.0 

Z5.I5   .94 

9Z.Z     z.3 

23.61     .09 

41.6      0.3 

35.03     .21       56.2     z.3    II 

Dec. 

5-1 

9.12     .06 

26.4     I.I 

14.27   .83 

89.5    1.8 

23.54    .05 

41.9      0.3 

34.85     .15 

54.8     1.5 

I5-I 

9.09  —.02 

25.2  -1.3 

13.50-  .70 

87.5  -2.3 

23.50 -.03 

42.2  -0.3 

34.72  -.09 

53.  Z +1.8 

25«J 

9.09  +.oa 

23.9     1.4 

Z2.88     .55 

85.0    a.7 

23.50 +.03 

42.5      0.3 

34.67  -.03 

5Z.I      3.Z 

35-1 

9-12 +.05 

22.5-1.4 

12.41-  .40 

82.  Z  -3.X 

23.54  +.06 

42.8  -0.3 

34.68  +.a* 

48.9+8.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

rCygni. 

IT  Capricomi. 

e  Delphini. 

I 

) 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
So^h. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Dwiiiutioo 
North, 

h      m 
20    18 

•        * 

+39  SS 

h     m 
20   21 

e           1 
—  18     32 

h      m 
20    28 

e           f 

+10  57 

h     m 
20   30 

• 
+  72    10 

Jan. 

o.z 

8 

30.72  -.03 

38.7  -a.6 

8 
25.20  +.04 

64.3+0.1 

8 
16.97  +.01 

lO.O  — X.5 

8 
22.33 -.33 

• 
64.5-2.8 

ZO.O 

30.72  +.01 

36.0    «.8 

25.26      .08 

64.2      0.Z 

17.00      .05 

8.5     x.5 

22.06      .2X 

61.5     3.1 

20.0 

30.76    .06 

33.2  •  a.8 

25.35      •" 

64.0      0.2 

17.07       .08 

6.9     x.5 

21.92  -.08 

58.3     3.3 

30.0 

30.84    .11 

30.3    a.8 

25.48      .15 

63.8      0.3 

17.16      .12 

5-4    1.4 

21.90 +.05 

55.0    .M 

Feb. 

9.0 

30.97    .x6 

27.6    a.6 

25.64     .x8 

63.4      0.4 

17.30     .X5 

4-1     x.3 

22.02     .19 

51.7     3.a 

x8.9 

31.15 +.«> 

25.2  -S.3 

25.82  +.2X 

62.9+0.5 

17.46 +.18 

2.9 -I.X 

22.27  +-SI 

48.6-3- 

28.9 

31.37     •«4 

23.0    X.9 

26.04      .33 

62.3      0.7 

17.65       .21 

2.0    0.8 

22.65  .43 

45-7    a^ 

Mar. 

10.9 

31.62     .27 

21.4     1.4 

26.29      .26 

61.5      0.8 

17.87      .23 

1.4    0.4 

23-13     -53 

43-3    a.2 

20.9 

31.91     -30 

20.2    0.9 

26.55     .28 

60.7    x.o 

18. 1 1      .26 

I.I  -0.1 

23.71     .fe 

41.3    1.7 

30.8 

32.23     .33 

19.5 -0-4 

26.84  *y^ 

59.6    x.x 

18.37     -aS 

1.3+0.3 

24.37     .68 

39.9    i-x 

1  -^P"^- 

9.8 

32.56 +-34 

19.4  +O.S 

27.X4+.SI 

58.5 +i-a 

18.66  +.29 

1.8  +0.7 

25.08 +.73 

39.2-^5 

1 

19.8 

32.91     -33 

19.9    0.8 

27.46     .32 

57-3    IS 

18.95     -30 

2.7     i.i 

25-83     .75 

39.0 -fo-a 

29.7 

33.27     .36 

21.0     Z.3 

27.78  .33 

56.0    1.3 

19.26     .31 

3-9    ».4 

26.58     .75 

39.5    0.8 

May 

9.7 

33.62     .35 

22.6     X.8 

28.10    .33 

54.6    X.3 

19-57    -31 

5.5    1.7 

27.33     .7a 

40.6    x.4 

19.7 

33-97    -34 

24.6     2.2 

28.43     .32 

53.3     1.3 

19.87    .30 

7-3    x.9 

28.03     •« 

42.4    2.0 

29.7 

34-29 +.31 

27.0  +2.6 

28.74 +.31 

52.x  +X.9 

20.17 +.29 

9.4+a.x 

28.68  +.61 

44.6+2.5 

June 

8.6 

34.59    .38 

29.8      2.9 

29.04     .29 

50.9     X.X 

20.44    .27 

II. 5    2.2 

29-25     .53* 

47.3    a.9 

18.6 

34.86     .34 

32.8      3.1 

29.31     .96 

49.8    x.o 

20.70    .24 

13-8    2.3 

29.74     .43 

50.3    3.8 

28.6 

35.08    .so 

36.0    3-a 

29.56    .23 

48.9    0.8 

20.92      .21 

16. 1    2.3 

30.11     .32 

53.7    3M 

July 

8.6 

35.25    .15 

39-3    3-3 

29.76     .19 

48.2    0.6 

2I.II      .17 

18.4    2.2 

30.38      .2X 

57.2    3.6 

18.5 

35.38  +.» 

42.6  +3.3 

29-93 +.H 

47.640.5 

21.26 +.T3 

20.6  +2.1 

30.53  +  09 

60.9+3.7 

28.5 

35-45  +-04 

45.8    3.a 

30.05    .10 

47-2    0.3 

21.37  -08 

22.G    2.0 

30.56 -.03 

64.6    3.7 

Aug. 

7-5 

35-47  "-oi 

48.9    3-0 

30.12  +.05 

47.0  4o.x 

21.43  +.04 

24.5    1.8 

30.46    .X5 

68.2    3.6 

174 

35-43    -06 

51.8    2.8 

30.14    .00 

47.0    0.0 

21.44 -.01 

26.2    1.6 

30.25     .96 

71.8    3.4 

27.4 

35-35    ." 

54-5    a-S 

30.12 -.04 

47-1-0.2 

21.41       .05 

27.7     x.4 

29-93    .37 

75.2    3.« 

ISept. 

6.4 

35-22  -.15 

56.8  -f2.2 

30.06  —.08 

47-3-0.3 

21.35  -.08 

28.9 +I.X 

29-51  -.47 

78.2  +1.9 

1 

16.4 

35-05    -18 

58.8    x.8 

29.96    .xz 

47-6    0.3 

21.25       .XX 

29.9    0.8 

28.99    .56 

81.0     2.6 

i 

26.3 

34-84    .ai 

60.4    X.4 

29.83     .X4 

47-9    0.3 

21.12     .X4 

30.6    0.6 

28.40    .62 

83.3    2.1 

1  Oct. 

6.3 

34.62     .a3 

61.6    0.9 

29.68    .xs 

48.3    0.3 

20.97     .15 

31. 1     0.3 

27.74     .68 

85.2    X.7 

16.3 

34-39    .«4 

62.3+0.5 

29.52     .x6 

48.7    0.4 

20.81     .x6 

31.3 +0.1 

27.05     .71 

86.7    i.« 

1 

26.2 

34.15 -.a3 

62.5    0.0 

29.36  -.x6 

49.0  -0.3 

20.65  -.16 

31.2  -0.2 

26.33  -.7a 

87.6  +0.6 

i  Nov. 

5-2 

33-92    .sa 

62.3  -0.5 

29.21     .X5 

49-3    0.3 

20.50     .15 

30.9    0.5 

25.61     .72 

87.9  +0.1 

15.2 

33.70    .» 

61.6    0.9 

29.08      .12 

49.6    0.2 

20.36     .13 

30.3     0.7 

24.90     .69 

87.7-0-5 

25.2 

33.50    .18 

60.4     x.4 

28.97  .09 

49.7    0.2 

20.24     .11 

29.5     0.9 

24.23     .65 

86.9     X.I 

1  Dec. 

5-1 

33.34    .14 

58.8     X.8 

28.89   .06 

49-9 -o-x 

20.15     -08 

28.4     i.i 

23.61     .58 

85.5    x-7 

15.1 

33.22 -.10 

56.8  -2.2 

28.84  -.03 

49.9    0.0 

2o.og  -.05 

27.2  -1.3 

2307  -.50 

83.5 -a.« 

25.1 

33-14    -06 

54-5    a.5 

28.84  +.OX 

49.9    0.0 

20.06  -.01 

25.8     1.4 

22.62     .40 

81.2    9.6 

351 

33.10 -.oa 

51.9-2.7 

28.87  +-03 

49-9+0.1 

20.07  +.02 

24jj^.5 

22.28 -.30 

78.4 -a-9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

!»,  Aquarii. 

12  Year  Cat.  1879. 

vCygnl 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Riisht 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h      m 

Q            r 

h      m 

0        1 

,  h      m 

e          t 

h     m 

•        » 

20  37 

+44  54 

20  47 

—    9    21 

20    52 

+80    9 

20   53 

+40  45 

Jan. 

O.I 

8 
53.81  -.07 

48.0  -a.6 

8 

5.59  +.01 

76.2-0.4 

s 
6.81-  .78 

67.0-2.5 

s 
18.77  -.07 

>9.o-a.4 

ZO.I 

53-77  -•<« 

45.3    a.8 

5.62       .05 

76.6      0.4 

6.13     .57 

64.3      2.9 

18.72  -.03 

76.4    a.6 

20.0 

53.77+.^ 

42.4    a.9 

5.68      .08 

77.0    0.3 

5.67     .34 

§1.3      3.1 

18.72  +.03 

73.7    a.7 

30.0 

53.83    .08 

39-5    *.9 

5.77      ." 

77.2    0.2 

5.44-  -w 

58.1    3.a 

18.76      .07 

71.0    t.7 

Feb. 

9.0 

53.93    .'3 

36.7    a.7 

5.89      .14 

77.4  -0.1 

5.46+  .14 

54-8    3.a 

18.85      .XX 

68.3    a.6 

19.0 

54.09 +.18 

34.0-2.5 

6.05  +.17 

77.3+0.1 

5.73+  .38 

51.6 -3.1 

18.99 +.16 

65.7-8.4 

28.9 

54-29    -23 

31.7    a-a 

6.23      .20 

77-1    0.3 

6.22      .61 

48.6    a.8 

19.17      .30 

63.5    a.i 

Mar. 

10.9 

54.54    'V 

29.7     »-7 

6.44      .22 

76.7    0.5 

6.94      -81 

46.0    a.4 

19.39     .24 

61.6    1.7 

20.9 

54.83    -30 

28.2    i.a 

6.68    .25 

76.1    0-7 

7.85      .99 

43.8    a.o 

19.65       .38 

60.2    x.a 

30.8 

55-15    .33 

27.3  -0.6 

6.94     .27 

75.2    0.9 

8.91     X.X2 

42.1     1.4 

19.95     -31 

59.2    0.6 

Apr. 

9.8 

55.50  4-.36 

27.0    0.0 

7.22  +.29 

74.2 +X.  I 

10.08+1.22 

40.9  -0.8 

20.27 +.33 

58.9-0.1 

19.8 

55.87    .37 

27.2  +0.5 

7.51     .30 

73.0     »-3 

11.34   i.a8 

40.4  -o.a 

20.62     .35 

59.1  +0.5 

29.8 

56.25    .38 

28.0     I.X 

7.82     .31 

71.6     1.5 

12.63   1.29 

40.5  +0.4 

20.97     .36 

59.8    1.0 

May 

9.7 

56.63    .38 

29.4    1.6 

8.14    .32 

70.1     1.6 

13.91    1.26 

41.2     I.O 

21.34     .36 

6z.z    1.5 

19.7 

57-00    .36 

31.3    2.1 

8.45    -ix 

68.4     1.6 

15-13   «-x9 

42.5     X.6 

21.70     .36 

62.9    a.0 

29.7 

57.35  +-34 

33.6+3.5 

8.76  +.30 

66.8 +X.6 

16.27+1.08 

44.4 +4.X 

22.05  +.34 

65.1+3.4 

June 

8.6 

57.68     .31 

36.3    a-9 

9.06    .29 

65.2    1.6 

17.29     .95 

46.7     a.6 

22.38     .31 

67.7    a.7 

18.6 

57.98    ,V 

39.4    3.1 

9.34    .a7 

63.6    1.5 

18.16     .78 

49.5     3.0 

22.68     .38 

70.6    3.0 

28.6 

58.23     .33 

42.6    3.3 

9.59    .a4 

62.2    Z.4 

18.85     -te 

52.7     3.3 

22.94     -24 

73.7    3.a 

July 

8.6 

58.43     .18 

46.0    3.4 

9.81       .20 

60.8      X.2 

19-36     .40 

56.0    3.5 

23.16     .19 

770    3.3 

18.5 

58.58  +.ia 

49-4  +3.4 

9.99 +.x6 

59.7 +X.1 

19.66+  .20 

.59-6+3.6 

23-32 +.14 

80.3  +3.3 

28.5 

58.67    .06 

52.8    3.3 

10.12    .zx 

58.7  0.9 

19.75-  .o« 

63.3    3.7 

23.44     .09 

83.6    3.3 

Aug. 

7-5 

58.70  +.0X 

56.1     3.3 

10.21    .07 

57.9  0.7 

19.63     .aa 

67.0    3-7 

23.50  +.03 

86.8    3.3 

17.5 

58.68  -.05 

59.2    3.0 

10.26  +.02 

57.3  0.5 

19.31     .4« 

70.6    3.6 

23.51  -.oa 

89.9    3.0 

27.4 

58.61     .10 

62.2    2.8 

10.26 -.03 

56.9  0.3 

18.79     .6a 

74.'*    3.4 

23.46    .07 

92.8    a.7 

Sept. 

6.4 

58.48  -.15 

64.8  +a.5 

10.22 -.06 

56.6  +o.a 

18.09-  .79 

77.5+3.2 

23.37  -.w 

95.4 +«.4 

16.4 

58.31     .19 

67.1    a.1 

10.14     .09 

56.5  -O.I 

17.22     .95 

80.5     a.9 

23.23     .x6 

97.7    a.x 

26.3 

58.10    .22 

69.0    1.7 

10.03      .12 

56.6    0.2 

16.20   1.08 

83.2    a.5 

23.06    .X9 

99.6    X.7 

Oct. 

6.3 

57.87     .^4 

70.5    1.3 

9.90      .14 

56.7    0.3 

15.06   X.X9 

85.5    a.1 

22.86      .31 

lOI.I     1.3 

16.3 

57.62     .25 

71.5    0.8 

9.76     .15 

57-0    0.3 

13.82    \.rj 

87.4     x.6 

22.64    .22 

102.2    0.9 

26.3 

57.36 -.26 

72.0+0.3 

9.61 -.15 

57.3-0.4 

12.52-1.32 

88.7 +X.X 

22.41  -.33 

102.8  +0.4 

Nov. 

5.2 

57.10     .25 

72.1  -0.3 

9.46     .14 

57-7    0.4 

II. 18   1.34 

89.5  +0.5 

22.18    .33 

103.0 -O.X 

15.2 

56.86     .23 

71-6    0.7 

9.33     .w 

58.1    0.4 

9.84   X.32 

89.7    0.0 

21.96      .31 

102.7    0.6 

25.2 

56.63    .ai 

70.7    1.2 

9.22      .10 

58.5    0.5 

8.54   1.27 

89.4  -0.6 

21.76      .19 

101.9    x.o 

Dec. 

5-2 

56.44    .18 

69.2    1.7 

9.13      .07 

59.0    0.5 

7.30   x.x8 

88.4     I.a 

21.57      .17 

100.6     X.5 

I5.X 

56.27  -.14 

67.4 -2.1 

9-07 -.<H 

59.4-0.5 

6.18— 1.05 

86.9  -X.8 

21.42  -.X3 

98.9 -X.9 

25.1 

56.15    .10 

65.1    a.4 

9,04  —.01 

59.9    0.4 

5.21     .89 

84.9    3.3 

21.31     .09 

96.9    a.a 

35-1 

56.08  -.05 

62.5  -2.7 

9.04  +.02 

60.3  -0.4 

4.41-  .70 

82.4  -3.6 

21.23  -.06 

94.5 -«.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

6z»  Cygni 

CCygni. 

oCephei 

zPegasL 

Right 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Ri«bt 
AscensioxL 

North. 

Ascension. 

DeelittmtioB 
North. 

h     m 
21      2 

+38    14 

h     m 

2r    8 

• 
+39  48 

h      m 
21    16 

+62    8 

h     m 
21    17 

• 
+  19  « 

Jan. 

o«z 

t 
Z5.67  ~.o6 

39.2 -4.« 

t 
32.29 -.05 

«r 
Z9.6  —2.0 

6 
4.80  -.24 

66.9-8.4 

8 
X8.78  -.04 

5Z.9  -1.6 

IO.I 

Z5.63  -.oa 

36.9     3.4 

32.25 -.ox 

17-5    a.a 

4.60     .X7 

64.3   2.8 

18.76  -.OX 

50.2     x.7 

20.0 

Z5.63  +.03 

34-4    a-5 

32,26  +.02 

15-2    a.3 

4-47    .09 

6Z.4   3.0 

18.77 +.<« 

48.4     1-8 

30«o 

J5.68     .07 

31.8    2.5 

32.30  .06 

X2.9    2.3 

4.4X  -.ox 

58.3   3.1 

i8.8z    .06 

46.6    x.8 

Feb. 

9.0 

15.77     •" 

29.3    a-4 

32.38      .10 

10.7    2.2 

4-44 +-07 

55.1     M 

Z8.89    .10 

44.9    1-7 

Z9.0 

15-90  +.15 

27.0  -2.2 

32.49  +.14 

8.6  -a.o 

4-55  +.15 

52.0  —3.0 

Z9.00  +.13 

43-3 -*.5 

28.9 

z6.o8    .90 

24.9    1.9 

32.65    .x8 

6.8    X.7 

4.74    .as 

49.  Z     2.8 

Z9.Z4    .x6 

42.0     Z.S 

Mar. 

Z0.9 

Z6.30      .34 

23.2    1.5 

32.84      .21 

5-3    1.3 

5-01     .30 

46.5     2.4 

Z9.32     ,X9 

4Z.0    0.9 

20.9 

Z6.55    .28 

2Z.8      X.I 

33.07     .«4 

4.2    0.9 

5.35    .37 

44-4     1.9 

19.53    .aa 

40.3    «.5 

30.9 

Z6.84    .31 

2Z.O  --0.6 

33.33    .a? 

3.5-0.4 

5.75     .43 

42.7    X.4 

19.77    -as 

40.0-0.1 

Apr. 

9.8 

Z7.Z6  +.33 

20.8     0.0 

33.6Z  +.30 

3.4+0-I 

6.21  +.48 

4Z.6  -^.8 

20.04  +.28 

40.2  +0.4 

19.8 

17-51   .35 

2Z.O+0.5 

33.92    .3a 

3.7    0.6 

6.71     .5X 

4Z.z-o.a 

20.33    ,30 

40.8    0.8 

29.8 

Z7.87     .36 

2Z.8    x.x 

34-25    .33 

4.5    I.I 

723     -53 

4X.2+0.4 

20.63     .3x 

4Z.8    z.« 

May 

9.7 

18.23     -37 

23.2     1.6 

34-58    .33 

5-8    X.5 

7.76     .53 

4Z.9    x.o 

20.95     .32 

43.2    x.« 

19.7 

z8.6o    .36 

25.0  2.0 

3492    .33 

7.6    X.9 

8.29     .5a 

43-3    1.6 

2Z.27     .38 

44.9  1.9 

29.7 

Z8.96  +.35 

27.2  +2.4 

35-24 +.3« 

9.7+a-3 

8.80 +.49 

45-1  +2.X 

2Z.59+.3X 

46.94*8 

Jnne 

8.7 

Z9.29    .sa 

29.9     2.8 

35.56    .30 

12.Z     8.6 

9-28     .45 

47.5    •.6 

2Z.89     .30 

49.2    a.4 

z8.6 

Z9.60     .29 

32.8  3.0 

35.85    .as 

Z4.8     2.8 

9-71      40 

50.3    3.0 

22.  Z8     .28 

5x7    as 

28.6 

Z9.88      .25 

35-9    3.a 

36.  ZZ     .84 

Z7.7  8.9 

ZO.09     .34 

53-4    3.3 

22.44     .25 

54-3    a.6 

July 

8.6 

20.  ZZ       .21 

39-2    3.3 

36.34    .» 

20.6    3>0 

ZO.4O     .27 

56.9    3.5 

22.67    .ai 

56.9    a.« 

z8.6 

20,30  +,I« 

42.5+3.3 

36.52 +.16 

23.6 +3.X 

ZO.63  +.20 

60.4+3.6 

22.86  +.X7 

59-6+8.6 

28.5 

20.44      •" 

45.8    3.3 

36.66      .XX 

26.6    2.9 

ZO.79      .X2 

64.2    3-7 

23.OZ    .13 

62.Z      8.S 

Ang. 

7.5 

20.52    .06 

49.1    3.a 

36.74    .06 

29.4    2.8 

ZO.87  +.04 

67.9    3.7 

23.Z2    .08 

64.5    a.s 

17-5 

20.55  +.01 

52.2    3.0 

36.78  +.02 

32.2    2.6 

Z0.86  -.04 

71.5    3.6 

23.X8+.04 

66.8    8.x 

27.4 

20.53  -.04 

55.1     «.8 

36.78  -.03 

34-6    a.4 

ZO.78      .X9 

75.0    3.4 

23.X9— .01 

68.8    x.9 

Sept. 

6.4 

20.47  -.09 

57-8+^.5 

36.72  -.07 

36.9 +2.  X 

10.62  — .X9 

78.4 +3.a 

23.16 -.05 

70.6  +1.7 

Z6.4 

20.36     .xs 

60.  z    2.2 

36.63     .XX 

38.9    X.8 

ZO.39    .26 

8Z.4    8.9 

23.09    .08 

7i.z    x.4 

26.4 

20.2Z      .x6 

62.  Z     Z.8 

36.51  -u 

405    1.5 

ZO.ZZ      .3X 

84.Z    2.5 

22.99    .xz 

73-4    1.1 

Oct. 

6.3 

20.04     .xS 

€3.7     1.4 

36.35      .!« 

41.8     I.X 

9.77  .36 

86.4    2.x 

22.86     .XS 

74-3    oA 

Z6.3 

Z9.85     .20 

64.9     X.0 

36.18     .x8 

42.7    0.7 

9.40  .39 

88.3    X.6 

22.72     .X5 

75.0    0.5 

26.3 

Z9.64  -.20 

65.740.5 

36.00  — .x8 

43-2  +0.3 

8.99 -.4X 

89.7 +X.X 

22.57 -.16 

75.340.8 

Nov. 

5.3 

19.44      -«> 

66.0 -Hkx 

35.82     .x8 

43-3 -0.1 

8.58   .42 

90.540.5 

22.41     .15 

75.3 -«.a 

Z5.2 

19.24     .t9 

65.8-0.4 

35-64     .17 

43-1    0.5 

8.z6    .4x 

9a8    0.0 

22.26     .X5 

75.0    0.5 

25.2 

Z9.05      .17 

65.2    0.8 

3548     .15 

42.4    0.9 

7-76    .39 

90.5-0.6 

22.  Z2     .13 

74.4    0.7 

Dec. 

5-3 

Z8.89     .XS 

64.  Z      X.3 

35.33    .IS 

41-3    1-3 

7-37    .37 

89.6      X.2 

22.00    .xx 

73.4    1.0 

X5.X 

Z8.76  —.12 

62.6  —1.7 

35.2Z  -.xo 

39.9 -X.6 

7-03 -.3a 

88.2  -x.7 

2Z.90— .09 

72.2 -x.s 

25.Z 

Z8.65      .08 

60.8      2.0 

35.12  .07 

38.2    x.9 

6.73    .a7 

86.2    2.2 

2Z.82     .06 

70.8    Z.S 

35.x 

Z8.59  -.05 

58.6-2.3 

35.07 -.04 

36.1  -2.1 

6.48 -.28 

83.8-2.5 

2Z.78— .©3 

69.2 -x.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Maui 

Solar 

/^AquariL 

/9Cephei. 

f  AqnariL 

tPegasL 

Right 
Ascension. 

Declination 

Rigbt 
Ascensiozi. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North, 

h     m 
21    26 

-  6    1 

h     m 
21    27 

+70    6 

h     m 
21    32 

—  8  18 

h     m 

21  39 

•        9 

+  9  24 

Jan. 

O.I 

t 

8.00  -.M 

m 
30.8-0.5 

8 
16.17 -.39 

42.6 -a.3 

s 
X5.99  -.oa 

m 

6x.6  -0.4 

's 

7.33 --04 

xx.o— X.« 

XO.I 

8.00  +.0Z 

3X.3      0.5 

15.82      .30 

40.  Z    a-7 

Z5.98    .00 

62.0    0.4 

7.30 -wOZ 

9.8     1.8 

20.1 

8.02    .04 

31.7      0.4 

15.57      •» 

37.3    3.0 

z6.oo  +.03 

62.4    0.3 

7.30 +.0Z 

8.6    1.8 

30.0 

8.07    ,07 

32.1      0.3 

15.42  -.09 

34.2    3.a 

X6.04    .06 

62.6 -o.a 

7-33    .05 

7.4     1.8 

Feb. 

g.o 

8.15     .10 

32.4  -o.a 

15-39 +-03 

3X.O    3.3 

z6.Z2    .09 

62.7    0.0 

7.39    .OS 

6.2    z.x 

Z9.0 

8.27  +.13 

32.4    0.0 

X5-47+-I4 

27.8  -3.Z 

X6.23  +.za 

62.6+0.8 

7.49 +.11 

3.2-0.9 

28.9 

8.41     .z6 

32.3  +o.a 

15-67    .a6 

24.8    a.9 

X6.37    .Z5 

62.3    0.4 

7.6X    •Z4 

4.5  0.6 

Mar. 

lag 

8.58    .19 

32.0    0.4 

15.99    .$6 

22.0     3.6 

Z6.54    .z8 

6Z.9    0.6 

7.77    -x? 

3.9-0.3 

20.9 

8.79    .aa 

31.4    «-7 

16.40    .46 

Z9.6     ^,% 

x6.74    .ax 

6x.2    0.8 

7.96    .to 

3.7    o-o 

30.9 

9.02     .44 

30.6    a9 

16.91    .54 

X7.6     Z.7 

X6.96    .14 

60.3      Z.O 

8.X7     .49 

3.8+0.3 

Apr. 

9.8 

9.27  +.87 

29.6  +z.a 

17.49 +.6z 

X6.3— z.z 

X7.22  +.a6 

59.1 +i.a 

8.42 +.86 

4.3+o-S 

Z9.8 

9.55      »9 

28.3    Z.4 

Z8.13     .66 

15.4-0.5 

X7.49    .as 

57.8    1.4 

8.69    .as 

•  5.x      Z.0 

29.8 

9.85     .30 

26.8    z.s 

18.81     .69 

15.3 +O.Z 

X7-79    .y> 

56.3    X.6 

8.98    .30 

6.3  1.3 

Blay 

9.8 

iai6    .31 

25.2     Z.7 

X9.51     .70 

X5.7    0.8 

x8.xo    .31 

54-6    »-7 

9.29    .31 

7.7  I.« 

19.7 

10.47    .3a 

23.5     X.8 

20.20    .68 

x6.8    z.4 

X8.4X     .3* 

52.8     x.8 

9.60     .38 

9.5    1.S 

29.7 

10.79 +.31 

2X.6  +1.8 

20.87  +.65 

Z8.4+Z.9 

z8.73+.3a 

5Z.O+Z.8 

9.92+^31 

XX.4+S.0 

June 

8.7 

II.IO     .30 

19.8     Z.S 

21.50     .60 

20.6    a.4 

Z9.05    .31 

49.2     z.8 

XO.23    .30 

X3.5    ••« 

x8.6 

XX.39    .as 

18.0    Z.8 

22.07     .53 

23.2    0.8 

19.35    .as 

47.5     1-7 

XO.52    .aS 

X5.8    8.9 

28.6 

xi.66    .a6 

16.3     z.7 

22.56    .45 

26.2    3.a 

19.62    .a6 

45.8    Z.6 

X0.80    .16 

x8.x    8.9 

Jnly 

8.6 

XI.91    .ts 

14.6    X.5 

22.97     .36 

29.5    3.4 

Z9.88    .49 

44-3    1.5 

XI.04    .83 

20.3     8.8 

x8.6 

X2.X2+.I9 

13.2  +X.4 

23.28  -¥-96 

33.0+3.6 

20.09  +.Z9 

42.9+1.3 

IZ.26+.Z9 

22.6 +a.a 

28.5 

X2.28     ,15 

11.9    z.a 

23.48     .z6 

3^-7    3.7 

20.26    .Z5 

4Z.7    z.z 

11.43    .15 

24.6    8.0 

Ang. 

7-5 

12.4Z     .xo 

xa8    z.o 

23.58 +.05 

40.5    3.8 

20.40     .ZZ 

40.8    0.9 

ZZ.56     .ZX 

26.6    X.9 

17-5 

12.49    .06 

10.0    0.8 

23.58 -.06 

44-3    3.7 

2a49    .07 

4ao    a6 

ZZ.64    .06 

28.4    X.7 

27.5 

12.53  +•<» 

9.3    0-6 

23.46    .z6 

48.0    3.6 

20.53  +.oa 

39.5    0.4 

ZX.68  +.oa 

29.9    1.5 

Sept 

6.5 

12.52  -.oa 

8.9+0.4 

23.25 -.a6 

51.5+3.4 

20.53  -.oa 

39.2 -to-a 

Z  1.68 -.08 

3X.3+i.a 

16.4 

12.47    -oC 

8.6+o.a 

22.94    .35 

54.7     M 

20.49    .06 

39.0 +0.Z 

XX.64    .06 

32.4    x-o 

26.4 

12.39    .09 

8.5    0.0 

22.55    .43 

57.7    a-8 

20.4Z    .09 

39.1 -O.I 

11.57    .09 

33.2    0.8 

Oct 

6.3 

X2.29    .zx 

8.6-o.z 

22.09    .49 

60.3    a.4 

2O.3Z      .IX 

39.2    o.a 

XX.47    .11 

33.8    0.5 

X6.3 

12.  x6    .zs 

8.8    o.a 

21.57     -54 

62.4    Z.9 

20.  Z9    .ZS 

39.5    0.3 

XX.35    -xs 

34.«+o-a 

26.3 

12.03  — .Z4 

9.1  --0.3 

2z.OO-.58 

64.1 +Z.4 

20.06  -.z3 

39.9-0.4 

XX.22  -.Z4 

34.3    o-o 

Nov. 

5-3 

11.89     .Z4 

9.4    0.4 

20.4X     .60 

65.3     0.9 

Z9.92    .Z4 

40.3    0.4 

XI.08     •Z4 

34-2 -o.a 

X5.2 

XI.76     .X3 

9.9    0.5 

19.81     .60 

65.9+0.3 

Z9-79    .13 

40.8     0.5 

10.94    .xs 

33.9    0.4 

25.2 

XX.64     .IZ 

10.4    0.5 

19.21    .59 

65.9  -0.3 

Z9.67      .ZZ 

41-3    0-5 

XO.82    .za 

33.4    o-fi 

Dec. 

52 

IX.53     .09 

xx.o    0.6 

Z8.64     .56 

65.2    a9 

Z9.56    .xo 

4Z.8    0.5 

za7o    .M 

32.6    0.8 

X5.2 

XX.45-.07 

xi.5-0.6 

Z8.ZO-.50 

64.0-1.5 

z9.48-.07 

42-3 -0.5 

xo.6t  -.oS 

3X.7  -1.0 

25.x 

XX.40     .04 

X2.I     0.6 

17-63     .44 

62,3    a.o 

19.42    .04 

42.7    «-3 

xa54    .06 

30.7    x.x 

35-x 

11.37 -.oz 

12.7-0.5 

17-23 --36 

60. z  -a.5 

Z9.39-.W 

43.2-0.4 

xo.49-.09 

29.5 -!-• 
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XX  Cephei 

It  CapricornL 

79Dracoiiis. 

aAqoarii 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Risht 
Ascension. 

Declination 
South, 

Right 
Ascensioa 

Declination 

North. 

Right 
Ascension. 

Declination 
SomUu 

h      m 

• 

h      m 

• 

h      m 

• 

h      m 

•       » 

ai  40 

+70  49 

21    47 

-14      I 

21    51 

+73  " 

22      0 

—   0  48 

Jan.      a  I 

s 
21.25  -0 

87.4 -2.1 

8 
40.77 -.04 

76.5  -0.2 

s 
30.58 -.33 

69.0  —2.0 

s 
29.51  -.05 

w 

73-6 -0.7 

lO.I 

20.86     .34 

85.0     2.5 

40.75  -.01 

76.6-0.1 

30.10     .43 

66.8    2.4 

29.47  -.« 

74-4    0.7 

20. 1 

20.56     .S4 

82.3     2.9 

40.75  +.02 

76.6+0.1 

29.72     .32 

64.2    2.8 

29.46    .00 

75-1    0.7  1 

30.0 

20.37     .13 

79.3     3.1 

40.79      .05 

76.5    0.2 

29.46      .20 

61.2    3.0 

29.47  +.03 

75.7    •.« 

Feb.     90 

2a  30 -.01 

76.1      3.2 

40.85      .08 

76.2     0.4 

29.32 -.06 

58.1     Vi 

29.52     .06 

76.2     0W4    j 

19.0 

2a  35 +.11 

72.9-3.1 

40.95 +-IX 

75-7 +0.5 

29.33+08 

54-9  -3.1 

29.60  +.09 

76.5 -o.a   1 

Mar.     i.o 

20.51      .23 

69.9     3.0 

41.08      .14 

751    0.7 

29.48      .22 

51.8    3.0 

29.70    .12 

76.7    0.0 

10.9 

20.80     .34 

67.0     2.7 

41.23      .17 

74-2    0.9 

29.76      .35 

48.9    a.8 

29.84     .15 

76.6+0.2 

20.9 

21.20     .45 

64.5    a.3 

41.42      .20 

73.2    i.i 

30.17      .47 

46.2    a.4 

30.01     .19 

76.3    0.5 

30.9 

21.70     .54 

62.4    1.8 

41-64     .33 

72.0    1.3 

30.70      .58 

44.0    1.9 

30.2  X      .22 

75.6    oJ 

Apr.     9.9 

22.28  +.63 

60.9  -X.2 

41.89 +.96 

70.6  +1.5 

31.34 +.67 

42.3  -1.4 

30.44 +.24 

74-7 +!-• 

Z9.8 

22.93     -67 

59.9  -0.6 

42.16     .28 

69.1    1.6 

32.05      .74 

41.2    0.8 

30.70      .27 

73.6    x.3 

29.8 

2363     .71 

59.6    0.0 

42.46     .30 

67.4    1.7 

32.82      .79 

40.6  —0.2 

3C.98     .89 

72.2    X.5 

May     9.8 

2434    -Ta 

59.9  +0.6 

42.77     .3a 

65.6    1.8 

33.62      .81 

40.7  40.4 

31.28  .30 

70.6    X.7 

19.7 

25.07    .71 

60.8      1.2 

43.09     -33 

63.8    1.8 

34.43      .80 

41.4    1.0 

31.59  .31 

68.8    1.9 

29.7 

25.77 +.68 

62.2  +1.7 

43.42  +.33 

62.0+1.8 

35.23 +.78 

42.7 +X.6 

31.91  +.32 

66.9+2.0 

June     8.7 

26.44     .64 

64.2      2.2 

43-74    .3a 

60.3    1.7 

35-99    .73 

44.6      2.x 

32.23  .31 

64.9   2.0 

18.7 

27.05     .57 

66.7      2.7 

44.05    .30 

58.6     X.6 

36.69    .67 

46.9    a.5 

32.53      3° 

62.9    2.0 

28.6 

27.58     .49 

69.6      3.1 

44.34    .a8 

57.1     X.4 

37-31    .56 

49.6    2.9 

32.82     .28 

60.9    1.9 

Jnly      8.6 

28.04     .40 

728      3.4 

44.61     .25 

55-8    i.a 

37.83    .47 

52.8     3-3 

33.08     .25 

59.0    X.8 

x8.6 

28.39 +.30 

76.3  +3.6 

44.84  +.2X 

54-7  +'.0 

38.26  +.36 

56.2  +3.5 

33.31  +.21 

57.2+1.7 

28.6 

28.64     •«> 

80.0      3.7 

45.04    .17 

53-8    0.8 

38.56    .25 

59.8     3-7 

33.51     -17 

55.5    1.5 

Aug.     7-5 

28.78  +.09 

83.8      3.8 

45.19     .13 

53.1    0.6 

38.75 +.13 

63.6    3.8 

33.66     .13 

54.1    1-3   1 

17.5 

28.81  -.08 

87.6      3.8 

45.29    .08 

52.7    o-S 

38.81    .00 

67.4     3.8 

33.77     .09 

52.9    w 

27-5 

28.73     .13 

91-3    3.7 

45.35 +.«H 

52.4  +0.X 

38.75-." 

71.2     3.7 

33.84     .05 

51.9    0-9 

Sept.     6.4 

28.55  -.as 

94-9+35 

45.37     .«> 

52.4-0.1 

38.57  -.a3 

74-8  -H.6 

33.86  +.0X 

5X.I  40.7 

16.4 

28.27    -33 

98.3    3.a 

45.34  -.04 

52.6    0.2 

38.28     .34 

78.3    3.4 

33.85  -.03 

50.5    0.5 

26.4 

27.90    .41 

Z01.4    3.9 

45.28     .07 

52.9    0.4 

37.89    .44 

8x.6    3.x 

33.80    .06 

50.1    0.3 

Oct.      6.4 

27.45    .48 

104. 1    2.5 

45.19     .10 

53.4    0.5 

37-41     -53 

84.5    a.7 

33.72     .09 

50.0  40.I 

16.3 

26.94    .54 

106.4      2,1 

45.07     .12 

53.9    0.5 

36.84     .60 

87.0     9.3 

33.62     .XI 

5ao  -0.1 

26.3 

26.38  -.58 

108.3  +1.6 

44.94  -.X3 

54.4-0.5 

36.22 -.65 

89.0  +X.8 

33.50 -.la 

50.2-0.2  1 

Nov.      5-3 

25.78     .6x 

109.7     l.X 

44.81     .14 

54.9    0.5 

35-54    .69 

90.6     X.3 

33.37    .13 

50.5    0.4  1 

»5-3 

25.17     .62 

1 10.4 +0.5 

44.67    .13 

55-5    0-5 

34-84    .71 

9Z.6    0.7 

3324    .13 

50.9   0.5  1 

25.2 

24.55     .61 

II0.7  -0.1 

44.55     .X2 

56.0    0.5 

34.13    .70 

92.0  +O.Z 

33.12    .12 

51.4    0.6 

Dec.      5-2 

23.95     .58 

1x0.3    0.7 

44-44    -w 

56.4    0.4 

33-44    .« 

91.8  -0.5 

33.01    .10 

52.0   0.6  ' 

15.2 

23.38  -.34 

109.3  -1.3 

44-34  -.08 

56.8  -0.3 

32.77  -.64 

91.0 -X.I 

32.92  -.08 

52.7 -<>'7 

25.1 

22.87     .48 

107.7     1.8 

44.28    .06 

57.1    0.2 

32.16    .58 

89.6   1.7 

32.84    .06 

53-4    0.7 

35.1 

22.43  -.41 

105.6-2.3 

44.23 -.03 

57.2  -0.1 

31.62 -.50 

87.7-2.1 

32.79 -.04 

54.2-0.7    I 
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a  Grais. 

9  Aquarii 

V  Aquarii. 

n  Aqaarii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
SauiM. 

Right 
Ascension. 

South. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
SimiK 

h     m 

•        t 

h     m 

e          t 

h     m 

• 

h     m 

•       * 

aa    I 

—47  27 

22    II 

-  8  17 

22  20 

+  0  51 

22  30 

—   0   38 

Jan. 

az 

44-55 -•" 

46.4 +».3 

• 
23.92-415 

m 
48.7-0.4 

8 

0.99 -.06 

m 
Z7.4-O.7 

s 
3.83  -.06 

m 
53.9-0.7 

ZO.Z 

44.47    .06 

44.9     1.6 

23.88  -.03 

49.  z    0.3 

0.94     .04 

z6.6    0.7 

3.78    ^ 

54.6      0.7 

20. 1 

44.43  -oa 

43.  Z     X.9 

23.86     .00 

49.4     0.3 

0.9Z  -.OX 

15.9    0.7 

3.74 -.03 

55-2    0.6 

30.1 

44.44 +.03 

41. 1    a.s 

23.87  +.08 

49.5 -«.« 

a9z  +.01 

Z5.2    0.6 

3.73    .00 

55.8    0.5 

Feb. 

9.0 

44.49    .08 

38.8    M 

23.91     .05 

49.6 +O.Z 

<X93    -^H 

Z4.7    0.5 

3.75 +.93 

56b2    0.4 

Z9.0 

44.59 +.M 

36.4■^«.5 

23.98  +.08 

49.4 -H>.a 

a99+.o7 

14.3-0.3 

3.80 +.c6 

56.6-0.8 

Mar. 

I.O 

44.73     .16 

33.8    a.6 

24.08      .XI 

49.  z    a4 

Z.O7      .10 

Z4.0-0.Z 

3-87    .09 

56.7    0.0 

zz.o 

44.92    .ax 

3Z.2    1.7 

24.2Z     .14 

48.6    0.7 

I.Z9^   .13 

Z4.O  +O.X 

3.98     .13 

56.6  +0.8 

20.9 

45- 15    -as 

28.5    a.7 

24.37    .18 

47.8    0.9 

Z.34    .17 

X4.3    0.4 

4.Z2     .x6 

56.2    0.5 

30-9 

45-42    -n 

25.9    a.6 

24.56    .ax 

46.8     I.X 

Z.53    .ao 

Z4.8    0.7 

4.30     .X9 

55.6    0.8 

Apr. 

9.9 

45.74 +-33 

23.4 +«-5 

24.79 +.84 

45.6 +X.3 

z.74+.a3 

Z5.6  +1.0 

4.5Z  +.33 

54.7 +X.0 

Z9.8 

46.08     .36 

20.9    a.3 

25.04    .97 

44-2    x,3 

Z.99    .a6 

Z6.7    I.a 

4.75      .« 

53.6     X.3 

29.8 

46.46     .39 

Z8.7    a.z 

25.32     .89 

42.6    x.7 

2.26    .38 

z8.z    1.5 

5.OZ      .38 

52-2     1.3 

May 

9.8 

46.87     .41 

16.7    1.9 

25.62  .31 

40.8    X.8 

2.55    .30 

19.7    '.7 

5.30      .30 

50.6     x.7 

Z9.8 

47-29    -43 

Z4.9    1.6 

25.93    -sa 

38.9    1.9 

2.86    .3x 

az,5    x.9 

5-6z    .31 

48.8     x.9 

29.7 

47.72 +.43 

Z3.5+1.3 

26.25  +.3a 

37.0 +».9 

3.Z8+.33 

23.4+3.0 

5.93 +.3a 

46.8  +3.0 

June 

8.7 

48.15     .4* 

Z2.4    0.9 

26.57     .3a 

35.1     «.9 

3.50    .31 

25.4    3.1 

6.24    .$1 

44*8    3.0 

Z8.7 

48.57  .41 

ZZ.7    0.5 

26.89    .31 

33.2     x.8 

3.8Z     .30 

27.5      3.1 

6.56    .31 

42.7     3.0 

28.7 

48.96  .38 

zz.3-H>.i 

27.18     .39 

31.4     W 

4.ZP    .38 

29.6    3.0 

6.86    .39 

40.7    3.0 

July 

8.6 

49.33  .34 

zz.4-o.a 

27.46     .36 

29.8     X.6 

4.38     .36 

3Z.6    1.9 

7.Z4    .37 

38.7    x.9 

z8.6 

49-65 +.30 

ZZ.8  -0.6 

27.70  +.33 

28.3  +1.4 

4.62  +.33 

33.4 +J.8 

7-39 +.a4 

36.9 +X.8 

28.6 

49.92     .94 

Z2.6      X.0 

27.9Z     .X9 

27.0    i.a 

4.83     .19 

35.2    1.7 

7.6Z      .30 

35.2    1.6 

.Aug. 

7.5 

50.13     .x8 

Z3.8    1.3 

28.08     .15 

26.0    0.9 

5.00     .15 

36.7    1.5 

7.79    .x6 

33.7     '•4 

J7-5 

50.29      .13 

15.2    X.5 

28.20    .10 

25.2    0.7 

5.13     ." 

38.  Z     Z.3 

7.93      .M 

32.4     x.8 

27-5 

50.37 +.06 

z6.8    1.7 

28.28    .06 

24.6    0.5 

5.22     .06 

39.2     x.0 

8.02    .07 

31.4    0.9 

Sept. 

6.5 

50.40      .00 

z8,6-i.8 

28.32  +.03 

24.2  +0.3 

5.26  +.03 

40.1  +0.8 

8.08  +.03 

30.6+0.7 

Z6.4 

50.36  -.06 

20.5    Z.9 

28.32 -.03 

24.H-O.T 

5.26  -.01 

40.8    e.6 

8.09     .00 

30.0    0.5 

26.4 

50.27    .la 

22.3    1.8 

28.28  .06 

24.1 -0.1 

5.23     .03 

4Z.3    0.4 

8.07 -.04 

29.6    0.3 

Oct 

6.4 

50. Z3    .16 

24.1     X.7 

28.20   .08 

24.3    0.3 

5.16      .08 

4Z.5  +0.3 

8.0Z    .07 

29.440.1 

Z6.4 

49.95    -19 

25.7    1.5 

28.  ZZ      .10 

24.6    0.4 

5.08    .xo 

4Z.6    0.0 

7-93    .09 

29.4 -O.X 

26.3 

49»74-.«» 

27.0 -x.a 

27.99 -.la 

25.  z  -0.5 

4.97  -." 

4Z.5-0.9 

7.83 -.» 

29.6-0.3 

Nov. 

5.3 

49.52    .aa 

28.0    0.9 

27.87    .X3 

25.6    0.5 

4.85    -la 

4Z.2    0.3 

7.7a     .XX 

29.9    0.4 

15-3 

49.29    .aa 

28.7    0.5 

27.74    ." 

26.  z    0.5 

4-73    .la 

40.8    0.4 

7.60     .13 

30.3    0.5 

25.2 

49-07    -ai 

29.0-0.1 

27.62      .13 

26.7   0.5 

4.6Z     .za 

40.3    0.5 

7.48     .XX 

30.8    0.6 

Dec 

5-2 

48.87    .19 

28.9+0.3 

27.5Z      .11 

27.2  0.5 

4.50      .XI 

39.7    0-6 

7.37      ." 

31.4    o.« 

15-2 

48.69  -.16 

28.4  +0.7 

27.4Z  -.09 

27.8  -0.5 

4.40 -.09 

39.0  -0.7 

7.27 -.XO 

32.Z  -0.7 

25.2 

48.54.    .13 

27.S    i-» 

27.33      .07 

28.3  0.5 

4.3X    .08 

38.3    0.7 

7.Z8      .08 

32.8  0.7 

35-1 

48.43 -.09 

26.2  +1.4 

27.27  -.05 

28.7-0.4 

4.25 -.05 

37.6-^7 

7.ZO— .06 

33.5  -0.7 
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326  Cephei  (B.) 

CPegML 

1  Cephei 

XAqoariL 

Mean 

Solar 
Date. 

' 

Right 

Declinadoo 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

N0rth. 

Aacenaion. 

Nprth. 

Ascension. 

North, 

AacenalozL 

Somik. 

h     m 

e          » 

h     m 

• 

h     m 

•        • 

h     zn 

•       * 

22    30 

+75  41 

22    36 

4-10  17 

22   45 

+65  39 

22  47 

-8    7 

Jan.      0.2 

s 
23.88  —.71 

62.5  -1.4 

a 
19.44 -.08 

m 

41.1— Z.O 

s 

58.73 -.39 

49.1-1.4 

a 
14.66 -.06 

• 
40.9-0.4 

IO.I 

23.22     .61 

60.7    a.o 

19.38     -OS 

40.1       Z.X 

58.37     -34 

47.5  1.9 

14.60    .06 

41-3      0-3 

20.I 

22.65     .50 

58.5    a.4 

19.33    '^ 

39.0     Z.Z 

58.05     .28 

45.3     ••3 

X4.55     .P3 

41.6      OU2 

30.I 

22.21      .37 

55.9    a.8 

19.31  —.01 

37«9    1.1 

57.81     .az 

42.8     2.7 

14.53  -•« 

41.8 -O.Z 

Feb.     9-1 

ai.90     .83 

53-0    S'O 

19.32  +.« 

36.8      Z.O 

57.63    •X3 

4ao    8.9 

14-53  +.oa 

41.8 +0.Z 

19.0 

21.75  -.07 

49.9-3.1 

19-35  +.05 

35.9-0.9 

57.55 -><H 

37.0-3.0 

14.56 +.05 

41.6 +0.3 

Mar.     i-o 

21.77  +.10 

46.7    3.x 

19.42    .08 

35-1    0-7 

57.55 +.05 

34.0    t.9 

14.62    .06 

41-3    0-5 

II.O 

21.95     'aC 

43.7    3.0 

19.52    .la 

34-5    •.4 

57.65    .X5 

31.1    a.8 

14.71     .ZI 

40.7  0.7 

20.9 

22.29     .4a 

40.8    2.7 

19.65    .15 

34.3-0." 

57-85    .as 

28.3    t.6 

14.84     .Z4 

39-9    €^9 

30.9 

22.78     .36 

38.3    a.3 

19.82    .19 

34.3  ■H).a 

58.14    .34 

25.9    a.a 

15.00    .18 

38.8      1.8 

Apr.     9.9 

23.41  +-69 

36.2  -1.9 

ao.03  +.aa 

34.6+0.5 

58.52 +.4a 

23.9  -1.8 

15.20  +.az 

37.6+1.4 

19.9 

24.16     .79 

34-5    x-4 

20.27    -as 

35-3    0.8 

58.97    .48 

22.4    1.3 

15-43    .a4 

36.1     Z.6 

29.8 

24.99     .87 

33.5    0.8 

20.53    .98 

36.3    i-a 

59-49    -54 

21.4    0.7 

X5.68     .XI 

34.4     '-7 

May     9-8 

25.89     .93 

33.0  --o.a 

20.82    .30 

37-6    X.5 

60.05    -58 

21.0 -.0.1 

15.97    -a9 

32.6     1.9 

19.8 

26.82     .94 

33.2  40.4 

21.13    .31 

39-3    ».7 

60.65    .60 

21.140.S 

16.27    •3t 

30.7    8.0 

29.8 

27.76  +.93 

33-9 +X.O 

21.45  +.33 

41.1 +1.9 

61.26 +.6z 

21.9 -hz.z 

16.59 -|..3a 

28.744.0 

June     8.7 

28.69     '90 

35.2    1.6 

21.77    .3a 

43.2    2.1 

61.87    .60 

23.2     x.6 

16.91     .3a 

26.6    2.0 

18.7 

29.57     .84 

37.0    a.1 

22.09    .31 

45-3    a.2 

62.46    .57 

25.1     a.z 

17.23     .31 

24.7     Z.9 

28.7 

30.37     .76 

39.4    a.6 

22.39     ••9 

47-6    2.3 

63.01    .53 

27.4    tt-5 

17.54     .30 

22.8     z.8 

July      8.6 

31.09     .66 

42.2    3.0 

22.67     *^ 

49.9    a.3 

63.51    .47 

30.1    3.9 

17.83    -as 

21.0     Z.7 

18.6 

31.70  +.55 

45-3  +3.3 

22.93  +.a4 

52.2  +2.2 

63.95  +.41 

33-2  +3a 

18.10 +.85 

19.4+1.5 

28.6 

32.19     .4a 

48.8    3.5 

23.15    •«> 

54.3    a.i 

64.32    .33 

36.6    3.3 

18.33    .aa 

18.1     z.3 

Aug.      7-6 

32.55     .«8 

52.4    3.7 

23.33     .16 

56.4.  a-o 

64.62    .a5 

40.2    3.6 

18.53    .z8 

16.9     Z.O 

17-5 

32.78     .15 

56.2    3.7 

23.48    .za 

58.3    1.8 

64.83    .17 

43.9    3.7 

18.69    .Z4 

16.1    0.8 

27.5 

32.87  +.oa 

*6o.o    3.8 

23.58    .08 

60.0     X.6 

64.96 +.08 

47.6    3.7 

18.81     .09 

15.4    0.5 

Sept.     6.5 

32.82  — .la 

63.8  +3.8 

23.63  +.04 

61.4  +1.4 

64.99    .00 

51.3+3.7 

18.88 +wOS 

15.0 +0.3 

16.5 

32.63     .as 

67.5    s.« 

23.65      .00 

62.7     x.x 

64.95 -.08 

54.9     3.5 

18.91  -Koz 

14.8 +O.Z 

26.4 

32.32     .37 

71.1    3.4 

2363  -.03 

63.7    0.9 

64.83    .z6 

58.3     3.3 

18.90  -.08 

14.9 -0.Z 

Oct.      6.4 

31.89     .48 

74-3    3.1 

23.58    .06 

64.4    0.6 

64.64     .23 

61.5     3.0 

18.86    .05 

15. 1     a3 

16.4 

31.36     .58 

77.3    a.8 

23.50    .09 

64.9     0.4 

64.38    .a9 

64.4    a.7 

18.79    .08 

15.5    ••4 

26.3 

30.73  -^ 

79.9 +a.3 

23.40 -iz 

65.2  +0.2 

64.06 -.34 

66.9+2.3 

18.70 -.zo 

16.0  -0.5 

Nov.     5-3 

30.03     .73 

82.0    Z.8 

23.29    .la 

65.3    0.0 

63.70    ,38 

68.9     z.8 

18.59    -11 

16.5    0.6 

153 

29.26     .78 

83.6     1.3 

23.17    .xa 

65.2  -0.3 

63.30    .41 

70.4     Z.3 

18.48     .zz 

17.1     0.6 

25-3 

28.46     .8z 

84.6    0.7 

23.05    .za 

64.8    0.5 

62.88    .43 

71.4    0.7 

18.36      .IZ 

17.7     0.6 

Dec.     5-2 

27.65     .8x 

85.0 +0.X 

22.93    .zz 

64.2    0.6 

62.45     -44 

71.8  +0.Z 

18.25    .zz 

18.3     0.6 

X5.2 

26.84  -.79 

84.8  -0.5 

22.82  -.xo 

63.5  -0.8 

62.01  -.43 

71.6-0.3 

18.14 -.zo 

18.9  -Ob6 

25.2 

26.07     .74 

84.1      Z.X 

22.73    .09 

62.6    0.9 

61.59    .4Z 

70.9    I.I 

18.05    .09 

19.5    0.5 

35.2 

2535  -.67 

82.6-1.6 

22.65  -.07 

61.6— Z.O 

61.20  —.37 

69.5-1.6 

17.97 -•«7 

19.9 -«M 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Memn 

a  Piscis  Australia. 

cPcgasl 
(Afarkab.) 

oCephei. 

^Piscium. 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

SftUA, 

Ascension. 

North. 

Ascension. 

North. 

AscensioiL 

North, 

h     m 

•        t 

h     m 

e           * 

h     m 

• 

h     m 

m 

22   51 

-30  9 

2*  59 

+14  39 

23   14 

+  67    32 

23    22 

+  548 

Jan.      0.2 

s 
57.87 -.09 

m 
73.04^3 

s 
37.81 -.09 

m 
9.8  — I.X 

s 
22.09 -.44 

73.4  -«.o 

• 
44.8Z  -.09 

0 

51.Z-0.8 

X0.2 

57.78    -07 

72.5    0.6 

37-73    .07 

8.7     X.I 

21.66    .41 

72.Z     1.5 

44.73   .ce 

50.3    0.8 

20.Z 

57-72    -05 

71.8    0.9 

37.66    .03 

7-5    x.« 

21.28    .33 

70.3    t.o 

44.65   .06 

49.5    0.B 

30.1 

57.68  -.o« 

70.8    x.i 

37.<52    .03 

6.3    1.2 

20.96     .29 

68.  z    a.4 

44.60   .04 

48.7    0.7 

Feb.     9-1 

57.67 +.OX 

69.6  1.4 

37.60 -.ox 

5.1      Z.3 

20.7  z    .« 

65.5    1.7 

44.57  -.02 

48.0    0.6 

zg.o 

57.70 +,04 

68.14-Z.6 

37.61  +.02 

4.0  —I.  I 

20.54  —.11 

62.6-2.9 

44.56 +.0X 

47.4  -«.5 

Bftar.     i-o 

57-76    -08 

66.4     X.8 

37.65    .06 

3.0      0.9 

20.48  -.01 

59-7    3.0 

44.58     .<H 

47.0    0.4 

IZ.O 

57.85    ." 

64.5    3.0 

37.73    .09 

2.2     0.7 

20.51  +.09 

56.7    «-9 

44.63  .07 

46.7  -0.2 

20.9 

57.99    -'5 

62.4      2.x 

3784    .X3 

1.6    0.4 

20.66    .20 

53.8    a.7 

44.72     .XI 

46.74^1 

30.9 

58.16    .19 

6o.2    a.e 

37.99    .x7 

1.4—0.1 

20.91    .30 

5Z.2     2.4 

44.85    .13 

46.9    0.4 

Apr.      9.9 

58.37 +.«3 

57.9 +«.3 

38.18 +.21 

1.5+0.2 

21.25  +.39 

49.0 -2.0 

45  .OZ  +.x8 

47.4  +0.7 

19.9 

58.6Z     .26 

55.6     «.3 

38.40    .24 

1.9     0.6 

21.69    .48 

47.x    1.6 

45.2Z     .22 

48.2     I.O 

29.8 

58.89     .«9 

53.3     «.3 

38.66    .27 

2.7     X.O 

22.20    .53 

45.8    I.I 

45.44    .«5 

49*3    x.3 

May     9.8 

59.20    .sa 

51.0     2.3 

38.94     ••9 

3.8      1.3 

22.78     .60 

45.0-0.3 

45.71     .28 

50.7    1.3 

19.8 

59.53    .34 

48.8     2.1 

39.25     .31 

5.3     1.6 

23.41     -«3 

44.8  +0.1 

46.00    .30 

52.4    1.7 

29.8 

•59.88 +.35 

46.7  +2.0 

39.57  +.sa 

7.O+X.8 

24.05 +.63 

45.Z  +0.6 

46.31  +.31 

54-2  +X.9 

June     8,7 

60.23    -36 

44.9     ».8 

39.89    .33 

8.9      2.0 

24.71     .66 

46.1    t.s 

46.63     .32 

56.2     8.0 

18.7 

60.59     -35 

43.2     1.5 

40.22    .32 

11.1      2.2 

25.36     .64 

47-5    X.7 

46.95     .32 

58.3     «.I 

28.7 

60.93     -34 

4Z.9     l.t 

40.53     .31 

Z3.4    a.3 

25.99     .Co 

49.5    2.2 

47.26    .31 

60.4      8.2 

Jnly     8.7 

61.26     .31 

40.9     0.9 

40.83     .29 

15.7    a-4 

26.57     .55 

52.0    a.6 

47-57    ."9 

62.6     8.1 

18.6 

61.56  +.a8 

40.2  +0.5 

41.10 +.26 

z8.z  +2.3 

27.09 +.49 

54.8 +^o 

47.85 +.27 

64.6+2.0 

28.6 

61.83    .as 

39.8  +0.2 

41.34     .« 

20.4    2.3 

27-55    .4a 

58.0  ^3 

48.10    .24 

66.6    1.9 

Aug.      7.6 

62.06    .ax 

39.8  -0.2 

41.54      •!« 

22.7    2.2 

2793    .34 

61.4  3.5 

48.32      .20 

68.5    1.8 

17.6 

62.23    .!« 

40.2     0.3 

41.71    -u 

24.7      2.0 

28.23    .as 

65.0    S.6 

48.5Z     .17 

70.2    1.6 

27.5 

62.37    ." 

40.8     0.8 

41.83      .10 

26.7     1.8 

28.44    *x6 

68.7    3.7 

48.65  .13 

7Z.6    Z.4 

Sept.     6.5 

62.45  +.06 

4z.7-i,o 

41.91  +.06 

28.4  +1.6 

28.56 +.08 

72.4-^.7 

48.76  +.09 

72.9  +1.1 

16.5 

62.49 +.01 

42.8      X.2 

41.95  +.02 

30.0     1.4 

28.59 -.ox 

76.1     3.6 

48.82   .05 

73.9    0.9 

26.4 

62.47  -.03 

44.1     X.3 

41.95 -.OX 

3Z.2      1.2 

28.53     .09 

79.7    3.5 

48.85  +.OX 

74.7    0.7 

Oct.      6.4 

62.42    .07 

45.4     «.3 

41.92      .04 

32.3      0.9 

28.40    .17 

83.1    5.3 

48.84  —.02 

75.2    0.4 

16.4 

62.34    'lo 

46.8     1.3 

41.86      .07 

330      0.6 

28.19     .24 

86.2    S.O 

48.81    .05 

75.5+0.8 

26.4 

62.23  -.M 

48.1 -i.e 

41.78 -.09 

33.6  +0.4 

27.91  -.31 

89.0+2,6 

48.74  -.07 

75.7    0.0 

Nov.      5*3 

62.09     .24 

49.3    X.I 

41.68      .10 

33.8  +0.2 

27.57     .36 

9Z.4     8.2 

48.66  .09 

75.6-0.1 

15.3 

61.95     -14 

50.3    0.9 

41.56   .11 

33.9-0.1 

27.18     .41 

93.3     X.7 

48.57     .xo 

75.4    0.3 

25.3 

61.80    .15 

51.1    0.7 

41.45      .12 

33-6    0.3 

26.76     .44 

94.7      X.I 

48.46     .xo 

75.0    0.3 

Dec      5-3 

61.66    .14 

51.7    0.4 

41-33    .xa 

33.2    0.5 

26.30     .46 

95.6+0.5 

48.36   .11 

74.5    0.6 

15.2 

61.52  -.IS 

52.0  -0.2 

41.21  -.XX 

32.6  -  0.7 

25.84 -.47 

95.8 -O.X 

48.25  —.11 

73.8-0.7 

25.2 

61.40    .xz 

52.0+0.1 

41.11      .10 

31.7    0.9 

25.37     .46 

95.4  0.6 

48.15   .10 

73.x    0.7 

35.2 

61.30 -.09 

51.8+0.4 

41.02  *.09 

30.7  -I.X 

24.93 -.43 

94*5  *!•« 

48.05  -.09 

72.4  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Piscium. 

rCephel 

Groombridge  4x63. 

tfPiscinm. 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Ddcliaatioo 

.. 

Ascension. 

North. 

AscensioiL 

North. 

Ascension. 

North. 

Ascension. 

North. 

h     m 

e          t 

h      m 

•        * 

h     m 

• 

h     m 

• 

23  34 

+  5    4 

23  35 

+77     3 

23  49 

+73  50 

23  54 

+  6  17 

Jan. 

0.2 

a 
39.46 -.09 

m 
9.1  -0.7 

s 
3.99- .86 

1 
49.4  -0.5 

s 
47.49 -.67 

m 
36.8  -0.4 

a 
1.74  —.10 

m 

40.3 -a7 

X0.2 

39.37    .08 

8.3      0.8 

3.16     .8x 

48.5    x.a 

46.84    .64 

36.0      X.O 

1.65     .09 

39.5    0.7 

20.2 

39-29    .07 

7.6      0.8 

2.38     .73 

47.1     1-7 

46.22    .59 

34-7    1.6 

X.56     .06 

38.7    0.7 

30. 1 

39.23    .05 

6.8    0.7 

1.70     .62 

45.1    a-a 

45.66     .5X 

32.9    «.x 

X.48     .07 

38.0    0.7 

Feb. 

9.1 

39. 19 -.03 

6.1    0.6 

X.15     .49 

42.7    9.6 

45.20    .41 

30.6    3.5 

X.43     .05 

37-3    0.6 

19. 1 

39.17    •«> 

5.6-0.5 

0.73-  .33 

39.9-2.9 

44.85 -.29 

28.0-2.8 

X.39  -.03 

36.7-0.5 

Mar. 

I.I 

39.18 +.03 

5-2    0.3 

0.48-  .x6 

37.0    3.0 

44.62     .16 

25.1     2.9 

X.38  +.OX 

36.3    0.4 

XI.O 

39.22    .06 

4.9-0.1 

0.41+  .03 

33.9    3.0 

44.53 -.02 

22.1     3.0 

X.40     UH 

36.0  -0.3 

21.0 

39.30    .10 

4.9+0.1 

0.53      .90 

30.9    3.0 

44.58 +.X3 

19.1     a.9 

X.46     .08 

35-9 +o^x 

30.9 

39.42    .13 

5.2    0.4 

0.82      .38 

28.0    2.8 

44.79    .a8 

16.2    2.7 

1.56     .xa 

36.1    O.S 

Apr. 

9.9 

39.57  +.«7 

5.8+0.7 

1.29+  .55 

25.4  -a.4 

45.14 +.42 

13.6  -3.5 

X.69  +.15 

36.6  +0.6 

19.9 

39.76      .21 

6.6    i.o 

1.93      .70 

23.1     3.0 

45.62     .54 

II.3    «-x 

Z.86     .19 

37.3    0.9 

29.9 

39.99    'M 

7.7    1.3 

2.69      .83 

21.4     1.5 

46.22     .65 

9.5     X.6 

2.08     .33 

38.4      x.3 

May 

9.9 

40.25     .27 

9.1     1.5 

3.58      .93 

20.x     x.o 

46.93     .74 

8.x     T.X 

2.32     .96 

39.7     X.4 

19.9 

40.53     .79 

10.7    1.7 

4.55     X.00 

19.4  -0.4 

47.7X     .8x 

7.3-0.5 

2.60     .39 

4X.2     x.6 

29.8 

40.84  +.3X 

12.5  +1.9 

5-57+'.<H 

19.2  +0.X 

48.54 +.85 

7.0    e.0 

2.90  +.SX 

43.0 +X.8 

June 

8.8 

41.X5     .3a 

14.5    a.o 

6.63   X.05 

19.6   o,^ 

49.41     .87 

7.3+0.6 

3.21       .S3 

44.9    «.o 

18.7 

41.48    .sa 

16.5    9.x 

7.67    X.03 

20.6     X.3 

50.29     .87 

8.2      X.2 

3.53      -33 

46.9    3.1 

28.7 

41.80    .31 

18.7    2.1 

8.69     .99 

22.2      1.8 

51.14     -84 

9.7     X.7 

3.85     .ja 

49.0      3.Z 

July 

8.7 

42.11     .so 

20.8      3.x 

9.65      .9a 

24.3    a.3 

51.96     .79 

XI.6      3.9 

4.17     .3X 

51.2      3.1 

18.7 

42.39 +.a8 

22.8  +2.0 

10.53+  .83 

26.8  +2.7 

52.73  +.72 

X4.0  +3.6 

4.47  +.a9 

53-2 +a.o 

28.6 

42.66    .as 

24.8  1.9 

II.3I      .7a 

29.7    3.1 

53.41     .64 

16.8      3.0 

4.74     .96 

55.2     X.9 

Aug. 

7.6 

42.89    .ax 

26.6    1.7 

11.97     -60 

32.9    3.4 

5401     .55 

19.9      3.3 

498     .a3 

57.1     X.8 

17.6 

43.08    .18 

28.2     Z.5 

12.51      .47 

36.4    3.6 

54.51     .44 

23.3      3.5 

5.20     .X9 

58.8     1.6 

27.6 

43.24    .14 

29.6   1.3 

12.90     .33 

40.1     3.7 

54.90     .33 

26.9      3.7 

5.37     .»5 

60.3     1.4 

Sept. 

6.5 

43.36 +.10 

30.8  +I.I 

13.16+  .18 

43.9  +3.8 

55.X8+.22 

30.6  +S.8 

5.51  +^w 

61.5  +X.3 

16.5 

43.43    .06 

31.8    0.8 

13.27+  .04 

47.8    3.8 

55.34  +.XO 

34.4     3.8 

5.60     .06 

62.6    0.9 

26.5 

43.47 +.03 

32.5     0.6 

13.24-  .10 

51.5    3.7 

55.38 -.ox 

38.2     3.7 

5.66     .04 

63.4    0-7 

Oct. 

6.4 

43.48 -.01 

33.0  0.4 

13.06     .24 

55.2    3.6 

55.31      .X2 

41.8     3.6 

5.69  +.01 

64.0    as 

X6.4 

43.45     .<H 

33.3 +0.2 

12.75     -37 

58.7    3.3 

55.13    •a3 

45.3     3.4 

5.68  -.03 

64.3  ©.s 

26.4 

43.40 -.06 

33.4  0.0 

12.31-  .50 

61.9  +3.0 

5485  -.33 

48.5 +3.X 

5.65  -.04 

64.5 +0.X 

Nov. 

5-4 

43-33    .08 

33.2  -0.2 

11.75     .61 

64.8    2.6 

54.47     -43 

51.4     3.7 

5.59       .06 

64.4-^1 

15-3 

43.25    .09 

33.0  0.3 

II. 10     .70 

67.2    9.2 

54.00    .5X 

53-9    a.3 

5.51       .08 

64.2    as 

25.3 

43.15    .10 

32.6  0.5 

10.35     .78 

69.1     1.6 

53-45     .57 

55.9    x-7 

5.43     -09 

63.9    a4 

Dec. 

5-3 

43.05    .«o 

32.0   0.6 

9.54     .«3 

70.4     1.1 

52.85    .63 

57-3    i-a 

5.33     .10 

63-4    ©-S 

»5.3 

42.94  -.10 

31.4-0.7 

8.69-  .86 

71.2  +0.4 

52.20— .66 

58.2  +0.6 

5.23  -^10 

62.8 -a6 

25.2 

42.84    .10 

30.7  0.7 

7.82     .86 

71.3-0.2 

51.54    .66 

58.5    0.0 

5.12       .10 

62.x    a7 

35.2 

42.74  -.09 

30.0  -0.8 

6.96-  .84 

70.9-0.7 

50.87  -.66 

58.1-0.6 

5.02  -.xo 

6T.4-a7 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 

)9Cassiop. 

22  Androm. 

(T  Androm. 

iCetl 

6Urs.Mm., 
S.P. 

44  Piscium. 

IT  Androm. 

oCassiop. 

• 

•         r 

• 

•     » 

•      » 

•     * 

• 

•      f 

Date. 

31  25 

44  30 

53  47 

99  24 

358 16 

88  38 

56  51 

42    17 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m 

h     m 

h      m 

0      3 

0  4 

0    12 

0  14 

0   13 

0   20 

0  31 

0  38 

• 

a 

8 

a 

a 

8 

a 

s 

:( Dec.  30-2) 

4a52  -.51 

58.05  — .ao 

57.04  -.X5 

11.25  -•«> 

99.90+7.46 

7.93  ^X9 

23.15  ~.i8 

59.36  -.90 

1  Jan.    9.2 

40.2Z    .90 

57.85     .19 

56.89     .15 

Ii.z6     .lo 

107.35   7.36 

7.82       .10 

22.98     .16 

59.15       .91 

19.2 

39.93    -V 

57.67     .18 

56.75     .14 

IZ.06     .09 

IZ4.56  6.98 

7-73    .08 

22.84     •X4 

58.93       .91 

29.1 

39.67 -.»4 

57.50  -.17 

56.61  -.14 

10.99  -.07 

z2z.2546.39 

7.66  -.06 

22.70  -.13 

58.73  -.90 

Aug.  a6.6 

45.35  -K« 

62.16  +.ao 

60.84  +.90 

14.67  +.x8 

57.40^39 

11.31  +.X7 

26.70  +.99 

63.25  +.a6 

Sept.  5-5 

45.57     •« 

62.34     '^5 

6Z.02      .Z5 

14.82     .X4 

54.56  a.35 

11.47     .M 

26.90     .18 

63.48     .ax 

15-5 

45.73     .» 

62.47     *'^ 

61.15     .n 

14.95     .XO 

52.71    X.33 

11.60       .XX 

27.06     .X4 

63.67     .x6 

25.5 

45.8X  +.06 

62.55     .06 

61.23     .07 

15.02     .06 

51.9Z-  .as 

11.68     .07 

27.16     .09 

63.81       .IX 

Oct.    5-4 

45.84     .00 

62.59  +w« 

61.28  +.03 

15.08  +.03 

52.21+  .85 

XI.73     .04 

27.23      .05 

63.89     .07 

15.4 

45.82  -.05 

62.58  -.M 

61.30     .00 

15.08     .00 

53-6I+X.95 

11.76  +.01 

27.27  +.09 

63.94  +.03 

25.4 

45.73     •" 

62.54     .ofi 

61.28  -.04 

15.07  -.03 

56.10   3.03 

11.75  -.09 

27.27  —.OX 

63.94  -.09 

Nov.   4-4 

45.59     .x« 

62.45     .XO 

61.23     .07 

15.03      .06 

59.67  4.08 

II.7Z       .04 

27.25       .04 

63.90     .06 

14.4 

45.41     ••> 

62.33     .13 

61.14       .20 

14.97     .08 

64.25   5.04 

1Z.66     .06 

27.19       .07 

63.81       .10 

24-3 

45.18     .84 

62.19     .XS 

61.02       .19 

14.87     .09 

69.73   5.89 

ZZ.58     .08 

27. 10       .09 

63.70     .X3 

Dec.    4-3 

44.94  -.a6 

62.03  —.17 

60.90  -.13 

14.78  -.10 

75-99+6.59 

11.49  -.09 

27.00  -.XI 

63.55  -.15 

14.3 

44.66     .39 

61.85     .zS 

60.76     .14 

1+68     .11 

82.86  7.X0 

11.39    .10 

26.88     .13 

63.39     .17 

24.2 

44.36     .90 

6z.66    .19 

60.61     .15 

14.57    ." 

90.14  7.40 

11.30       .XO 

26.75     .»5 

63.20     .X9 

34-2 

44.06  -.St 

61.46  — .ao 

60.46  -.15 

14.46  -.10 

97-57+7.45 

11.19  -.IX 

26.59  -.17 

63.00  -.ao 

JPisdam. 

/Cassiop. 

fi  Androm. 

43  CepheL 

JcTucanae. 

/Piscium. 

cOctantis, 
S.P. 

V  Androm. 

Mean 
Solar 

• 

•         r 

•         r 

• 

•      ' 

• 

•      » 

• 

Date. 

82  59 

29    50 

52    4 

4  18 

159  25 

8655 

18445 

49  7 

h     a 

h     m 

h     m 

h      m 

h     m 

h     xn 

h     m 

h     m 

0  43 

0   50 

0  51 

0  54 

I    12 

I    12 

I    24 

I    30 

• 

a 

a 

a 

a 

a 

» 

s 

! (Dec.  30-2) 

20.96  -.10 

29.65  —.32 

2.61  -.x6 

36.90-a.7a 

X8.93  -.57 

30.02  —.10 

ii.4o+a.9x 

45.99  -.15 

Jan.    9-2 

20.86      .ID 

29.33     -Sa 

2.45     .16 

3+17  9.7a 

18.37     -55 

29.91      .XX 

14.34  a.94 

45.83  .17 

19.2 

20.75     .IX 

29.01     .3a 

2.29     .x6 

31.46  a.68 

17.83     .54 

29.80       .XI 

17.28  a.89 

45.65      .X9 

29.1 

20.64  "•<' 

28.70  -.31 

2.Z2  -.17 

28.8z-a.6a 

17.30  -.53 

29.68  -.xa 

20.11+9.74 

45.45  -.ai 

Sept.  5-6 

24.34  +.17 

34-38  +.87 

6.35  +.99 

55.65+x.«o 

22.69  +.39 

33.10 +.99 

9.74-X.48 

49.46  +.aC 

15.6 

24.49     .IS 

34.63     •« 

6.54     .«7 

57.05   x.ao 

23.03     .a9 

3329     -x6 

8.48   X.03 

49.70     .9a 

25.5 

24.60     .09 

34.83     .16 

6.68     .19 

58.04     .78 

23.27     .x8 

33-42      .19 

7.68     .58 

49.90     .18 

Oct.    5-5 

24.67     .06 

34.95     .10 

6.78     .oB 

58.62+  .36 

23.40  +.08 

33.53     -09 

7.31-  .n 

50.06     .14 

15-5 

24.72  +.03 

35.02  +.04 

6.84     .04 

58.77-  .08 

23.43  -.03 

33.60     .06 

7.44+  .38 

50.18     .10 

255 

24-74      .00 

35.03  -.oa 

6.87  4. ox 

58.47-  .51 

23.34  -.u 

33.65  +.03 

8.09+  .88 

50.25  +.06 

Nov.  4-4 

2473  -.« 

34.97     .08 

6.86  -.oa 

57.76     .94 

23-15     -a* 

33-^7     .00 

9.21    X.37 

50.30  +.03 

14-4 

24.70     .04 

34.86     .14 

6.82     .06 

56.59   X.35 

22.86     .33 

3365  -.03 

10.84    x.8a 

50.30  -.01 

24.4 

24.65      .07 

34.70     .19 

6.74     .09 

55.06   X.73 

22.49     .4x 

33-62     .05 

12.85    2.ao 

50.27     .05 

Dec.   4-3 

24.57      .09 

34.48     .a3 

6.64       .XI 

53.14  a.08 

22.03     .47 

33.56     .06 

15.25   9.53 

50.19     .09 

14.3 

24.48  o.io 

34.24  -.a6 

6.52  -.X3 

50.90-a.37 

21.54  -.51 

33-49  -.07 

l7.92+a.75 

50.10  -.X2 

243 

24.37     .10 

33.95     .89 

6.38     .X5 

48.40  3.38 

21.01     .54 

33-39     .09 

ao.77    a.88 

49.96       .14 

34-3 

24.27  -.10 

33.65  -.31 

6.22  -.X6 

45.77-a.7a 

20.46  -.56 

33-30  -.10 

23.72+9.94 

'     49.81    -.16 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


pec.  30-3) 

Jan.    9-3 

19.2 

29.2 

Feb.  8.2 

z8.2 


v  Piscium. 


78  23 
h  m 
I    31 


39.26  -.XQ 

39-X5     •" 
39.04     .xa 

38.9Z       .13 

38.80     .zs 

38.68  -.IS 


V  Piscium. 


85 


h      m 
I    36 


5.30  -.10 
5.20     .11 

5.09       .M 

4.96     .la 
4.85     .XX 

4.75  -.xo 


CCeti. 


100  51 

h      m 
I    46 


23.77  ■ 

23.66 

23-54 

23-41 

23.27 


23.15  -.xa 


7  Androm. 


48   10 
h     m 

I  57 


3565 

35-49 
35-32 
35-14 
34-94 

34-77  --xr 


/STriangoli. 


55  30 

h     m 
_23 


26.02  — .xa 
25.89  .X4 
25-74  -15 
25.59  .x6 
a5-42  .17 
25.26  -.s6 


4  Urs.  Min., 
S.P. 


348     2 

b     m 
2      9 


X3-79+I-00 
14. 83   Z.07 

Z5.93     X.XX 

17.05   i^xx 
z8.Z5  r.07 

X9-Z9+X.OO 


/Triangoli 


5638 

h      m 
2    II 


12.63  -.XI 

12.51  .13 

X2.36  .X5 

Z2.20  .x6 

Z2.O4  .16 

IX.87  -.X7 


67Ceti 


0  54 
h  m 
2    IX 


5^-99  • 
51.90 
51.78 
51.65 

51.51 
51-38  -^I» 


•IS 


Sept.25.6 
Oct    5-5 

15-5 


Nov. 


Dec. 


25.5 

4-5 

14-4 

24-4 

4«4 

M-3 
24-3 
34-3 


Mean 
Solar 
Date. 


42.62  +.X4 
42.75  .XX 
42.84     .08 

42.91  -f  .06 

42.95  +-<« 

42.96  .00 
42.94  -.^3 
42.90     .05 

42.84  -  .07 
42.75  .09 
42.65  — .xo 


(JHydri 


8.56  +.X4 

8.69  .XX 

8.78    .08 

8.85  +.06 

8.90  +.03 

8.91  .00 
8.90  —.03 
8.85.    .05 

8.80  -.07 

8.70  .09 
8.6z  -.zo 


26.8Z  +.XS 
26.95  .xa 
27.06     .09 

27.  Z3  +.06 
27.17  +.Q3 
27.  Z9  .00 
27.  Z7  — .oa 
27.14  -05 
27.08  -.08 
26.98     .xo 

26.88  -.XX 


39.42  4>aa 
39.62     .x8 

39.78  .X4 

39.91  +.09 
39-97  -05 
40.  oz  4-.m 

40.02  —.08 

39.98  .06 
39.90  —.10 

39.79  -IS 
39.64  — .x6 


29.56  -Kx9 
a9-74  •«7 
99.90    'U 

30.02  +.XO 
30.  ZO  .06 
30.Z5  +.03 

3O.Z6  -hOX 

30.  X4  .04 
30.09  — .oB 

29.99  •" 
29.87  -.xs 


ZO.67—  .60 
XO.15  .44 
9.79     .a7 

9.61—  .xo 

9-59+ .08 

9.76     .87 

XO.13     .45 

Z0.66     .6z 

IX.3^  -77 
12.2  X  .91 
X3.Z9+X.03 


z6.o8  4-.ao 
X6.27  .x8 
x6^4     .15 

X6.57  +.XX 

Z6.65  .06 
Z6.72  -^^ 
X6.73  .00 
X6.72  —.03 

16.68  -.07 
Z6.59     .xo 

16.48  —.18 


54-88+^x7 
55.04  -H 
55-17  •« 
55.26 +.08 
55-33    -^ 

55.37  -KM 

55.38  .eo 
55-37  --«» 
55.32  -.06 

55.24  -^ 
55.X5  -.^ 


fiKydti, 


(fCeti. 


0  Peraei. 


ffArietifl. 


47CepheL 


eArietis. 


pPenei. 


159    8 

h      m 
2    19 


169  34 

h     za 

2  33 


90    7 

h     m 

2  34 


41  12 

h     m 

a  37 


75  ai 

h      m 

3  45 


10  59 

h     m 
2   52 


69      4 
h     m 

2  53 


49  «6 

h     m 
3      I 


(Dec.30.3) 

Jan.    9-3 

19-3 

29.2 

Feb.   8.2 

z8.2 


57-83  -.53 
57-28  .56 
56.70  .58 
56.XT  .58 
55-55  -57 
54-98  -.57 


55-63-X.14 
54.45   z.aa 

53-19  i-«6 
51.92  i.a6 
50.67   I. as 

49.45-1.18 


Z3.58  -.09 

Z3.48       .XX 

13-38  .13 
13-24  .13 
13-"      -14 

Z2.97  --M 


XZ.39  -.15 
ZI.23  .x8 
11.04  .ao 
10.82  .aa 
ZO.60     .84 

ZO.35  -.as 


49.76  — .oB 
49.67  .xo 
49.56  .xa 
49-43  -IS 
49.29     -M 

49.Z5  -.14 


27.24-  .71 
26.48  .8a 
25.6Z     .98 

24.64  .98 

23.65  i.ox 

22.62-z.04 


20.80  —.08 
20.7  z  .xo 
20.60  .xa 
20.47  .IS 
20.33     .X4 

20^8  — .X5 


29.6Z  -.07 
29.5Z  .xs 
29.36  .x6 
99.Z9  .x8 
29.00    .X9 

28.80  -.a» 


Sept.25.6 

Oct.    5-6 

15-5 

25-5 

Nov.    4-5 

14-5 

244 

Dec.    4-4 

14.4 
24.4 
34-3 


59.90  +.35 
60.20  .85 
60.40     .Z5 

60.49  +.04 
60.48  —.07 
60.35  -18 
60.12  .37 
59.81      .36 

59.40  -44 
58.93      -50 

58.41  -.54 


56.42+  .67 
57.00  .48 
57-39     -aB 

57-56+  .05 
57.49-  .;i8 

57.20  .40 
56.69    .60 

55.99   .78 


55-12-  .95 
54.09  z.07 
52.97-x.16 


Z6.32  +.ao 
16.51  .17 
16.66     .Z4 

Z6.79  +.ZI 

z6.88  .08 
Z6.95  .06 
Z6.99  +.oa 
Z6.99  -.01 

Z6.97  -.04 
Z6.9Z  .07 
Z6.84  -.09 


Z5.ZZ  +.a8 
X5.38  .as 
Z5.62     .ax 

Z5.81  +.17 
Z5.96  .za 
Z6.05  .08 
z6.i2  +.03 
z6.i2  -.oa 


.07 


Z6.08 

15.97     -" 
Z5.84  -.x6 


52.60  +.33 

52.8 1  .19 
52.98     .x6 

53.13  +.13 
53.25     .xo 

53-33  .07 
53-39  +.«« 
53.40     -00 

53.40  -.03 
53.37  .06 
53.28  -.09 


34-59+ 

35.48 

36.23 

36.82+ 
37-24 
37-48+  .16 
37-57-  -03 
37-43  -84 
37.  ZO-  .4a 

36-59     -59 
35.9Z-  .76 


23.68  +.88 
23.89  .80 
24.08      .X8 

24.26  +.XS 

24.39  •" 
24.48     .08 

24.54  -05 
24.58  +.oa 

24.58  -.oa 

24-55  -05 
24.47  -.09 


32.85  +.89 

33.ia  •*$ 
33.35     -« 

33.56  +X9 

33.73    -IS 

33-85  .11 
33-94     '«7 

33.98  +.08 

33.98  -.•• 
33-94  -W 
33.84  -•" 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

iHydri 

pOctantis, 
S.P. 

/Tanri 

/Camelop. 

yHydri 

ePerseL 

A^Tauri 

^Penei. 

• 

167  46 

• 

185  53 

• 
77  25 

• 
18  59 

164  33 

• 

50  17 

68  12 

•      * 

42  34 

h      m 

3  18 

b     m 
3  19 

h      m 

3  35 

h      m 

3  39 

b      m 
348 

b      m 

3  50 

h      m 

3  58 

b      m 
4      I 

(Dec.  30.4) 

Jan.    9.3 

X9-3 

29.3 

Feb.  8.3 

• 
36^53-  -90 
35-59    ••» 
34.57  1^ 
33-47  »•» 
32.37  i-» 

8 

24.05+a.aa 
26.35  ^S7 
28.79  a.49 
31.34  a.56 
33.89  a.54 

• 

12.76  -.04 

12.70     .08 
12.6o     .13 

12.47     .'3 
12.34     'H 

-  • 

32.61  -s«5 
32.31      .36 
31-90     .44 
31.43      .51 
30.89     .55 

a 
54.28  -  .61 
53.62    .71 
52.86    .79 
52.03     .86 
51.15     .90 

a 
58.47  -.06 

58.39       .M 

58.28     .13 
58.14     .16 
57.96     .19 

a 
38.21  -.o» 
38.17     .07 
38.08     .zz 
37.96     .13 

37.82   .24 

a 
13.31  -.05 
13.23     .10 
13.10     .15 
12.94     -19 
12.73     .« 

Z8.2 

28.2 

3Z.26-«.Q9 
30.18-1.0B 

36.43+a.49 
38.87+a.S9 

12.19  -.15 
12.04  — bi5 

30.33  -.56 
29.76  -.57 

50.24  -.91 
49.33  -.90 

57.76  -.ao 
57.55  -.« 

37.67  -.16 

37.50  -.17 

12.49  -.84 
12.24  -.15 

Oct    5-6 
Z5.6 

35.85+  .«! 
36-37     -43 

33.28-1.04 
32.42     .«7 

13.50  +w« 
15-71      .«» 

37.66  +.6a 
38.25     .55 

53.00  +.58 
53.52     .45 

61.56  +.3a 
61.86     .18 

40.88  +.33 
41.12     .14 

X6.54  +.34 
16.87     .31 

255 
Nov.   4-5 

;      14.5 

24-5 
Dec.   4-4 

36.71+  .H 
36.864-  .05 
36b82-  .13 
36.59     -31 
36.19   -.50 

31.93-  .as 
31.85+  .15 
32.23     .38 
33.01     .98 
34-19   1-37 

15.89  +.17 
16.05      .14 
x6.i8     .zx 
16.27    -07 
16.32    .04 

38.77  +.47 
39.19     .38 
39.53     -as 
39.75     .16 
39.85  +.05 

53.91  +.3a 
54.17     .18 
54.28  +.Q3 
54.23  -.« 
54.06     .25 

62.11  +.a4 
62.34     .« 
62.53     .17 
62.68     .13 
62.78     .08 

41.35  +.« 
41.55     .19 
41.72      .15 
41.86     .11 
41.94     -08 

17.18  +.19 

17.44     .«5 
17.67     .10 

17-85     .15 
17.98     .10 

14-4 
24-4 
34.4 

35.60-  .^ 
34.86     .81 
33.98-  .M 

35-76+1.78 
37.64  a.ox 
39-79+*>8 

16.35  +-0X 
16.35  -.oa 
16.30  -.06 

39.84  -.07 
39.72     .19 
39.47  --30 

53.73  -41 
5324      '54 
32.65  -.64 

62.84  +-03 

62.85  -OJ 
62.82  -.06 

42.01  +.05 

42.04  +.OZ 

42.02  -.04 

18.05  +.<H 

18.06  -.01 
18.03  -.06 

Mean 
Solar 
Date. 

o<Eridani 

17  Ur8.Min., 
8.  P. 

(fMensae. 

mPersei. 

rTauri 

t'Tanri. 

CAnrigas. 

/9Eridani. 

• 
97    6 

•       1 

346  0 

170  a7 

• 

47  9 

67 14 

• 
71  20 

• 
49    4 

• 

95 13 

b     a 
4    6 

h      m 
4   20 

b      m 
4  24 

b      m 
426 

h      m 

436 

h      m 

4  45 

b      m 

4  55 

b     a 

5    a 

(Dec.  30.4) 

Jan.    9.4 

1          194 

1          29.3 

Feb.   8.3 

• 
52.05  -.« 
52.OX       .07 
51.91       .» 

5X.8X    .IS 
51.66    .ts 

• 

26.41  -K47 
26.94     .61 
27-63     .74 

28.42  .83 
29.29     .90 

a 
6333-  -90 
62.32   I.  to 
61.13   '-as 
59.81   1.37 
58.38    1.46 

a 
12.44  -.M 
Z2.40     .07 
12.31     .11 
Z2.Z8      .IS 
12.0 1      .19 

•  • 

5.80  +.01 
5.79  -.03 
5.74      .08 
5.62      .19 
5.50      .14 

a 

22.94  +.08 

22.94  -.oa 
22.90     .06 
22.81     .10 
22.69     .13 

a 
19.16  +.03 
19.16  -UQ 

19.10    .08 
19.00    .13 
18.85    .17 

8 
49.13  +.« 

49.13 -.03 
49.08     .07 

48.99      .M 

48.87    .is 

1          18.3 

28.3 

liar.  Z0.2 

51.52  -.itf 

51-35    .«7 
51.18  -.17 

30.22  +^ 

31.17     .» 
32.08  +.88 

56.90-z.49 
55.39   x-30 
53.90-1.48 

11.80  -.ai 

11.58       .21 

11.36  -.ta 

5.35  -.!« 
5.18     .17 
5.01  -VI7 

22.55  -.13 
22.39     .16 
22.22  -%I7 

18.66  -.10 

18.45    .11 
18.23  -.13 

48.73  -.15 
48.57     -«7 
48.39  -.18 

Oct.  15-6 

54.39  +.« 

25.42  --75 

58.55+  .«♦ 

15-66  +.33 

8.48  +.87 

a5^9+-«5 

22.10 +.34 

51.11  +.14 

25.6 
Nov.  4-6 

24-5 
Dec.   4-5 

54.59  +.19 
54.77    .17 
54.93    .14 
55.05    .10 
55.13     .06 

24.74  -.61 
24.20     .46 
23.81     .31 
23-57  -.15 
23.51  +.oa 

59.3<H-  .65 
59-86    .44 
6ai8+.» 
60.26-  .05 
60.08    .30 

15.97  +^30 
16.26     .a6 
16.49     .as 
16.70     .18 
16.86    .13 

8.74  +.a5 
8.98     .aa 
9.19     .19 
9.36     .16 
9.51     -M 

25.74  +^«5 
25-99    •a3 

26.20       .80 

26.38     .16 

26.52    .13 

22.43  +.J1 
22.74  .19 
23.02   ^ 
23.24  .11 

23.43     •«7 

51.34  +•« 
51.58     .ai 
51.77     .18 
51.96     .15 

52.10      .18 

M-5 
24.4 
34-4 

55-17  +-03 
55.18     .00 
55.16  -.03 

23.62  +.ao 
23-91     .37 
24.37  +.54 

59.65-  .55 
58.97    .78 
58.09-  .98 

16.95  +.08 
17.01  +.03 
17.01  -.03 

9.60  +.08 

9.66  +.03 

9.67  -.01 

26.63  +.09 
26.70  +.05 
26.72    .00 

23.58  +.11 
23.66  +.06 
23.69     .00 

52.20  +.08 
52.26  +.04 
32.29      .00 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  Ononis. 

;tAurigaB. 

Groombr. 

K  Orionis. 

vAurigae. 

(fDoradus. 

/^Anrigae. 

t 
^Anrigae.  \ 

Mean 
Solar 

944 

• 

e          f 

e           t 

0       t 

•       9 

• 

•       » 

e           » 

Date. 

96  57 

57  53 

4  51 

99  42 

50  53 

155  46 

45  4 

5248 

h      m 

b       m 

h      m 

h      m 

h       m 

h       m 

h      m 

h      m 

5  " 

5  26 

5  29 

5  42 

5  44 

5    44 

5  52 

5  52 

t 

s 

s 

s 

• 

8 

• 

• 

(Dec.  30.5) 

38.28  4-.M 

3.93  +-06 

18.20-  .x6 

54.28  +.06 

23.67  +.09 

38.81  -.X3 

X.35  +.09 

44-55  +-09 

Jan.    9.4 

38.29  -.oa 

3-97  ««-•« 

17.78     .66 

54.32  +.01 

23-73  +.03 

38.63      .33 

1.41  +.<Q 

44.61 +UH 

19.4 

38.25     .06 

3.96  -.04 

16.88    Z.Z3 

54.29  -.<H 

23.73  -•<« 

38.35     -Sa 

1.41  --o* 

44.62 -.o« 

29.4 

38.17     .10 

3.89     .09 

15-52    1.55 

54-23     .08 

23.66    .08 

37-99     -40 

1-34     -09 

44.57     -07 

Feb.   8.3 

38.04     .13 

3.78     .13- 

13.78    1.90 

5412     ." 

23.56     .13 

37-55    .47 

1.23     .X4 

44.47     .19 

18.3 

37-91  --xs 

3.63  -.16 

1 1.72-3.16 

53.99  -.14 

23.41  -.17 

37-05  --51 

Z.06  — .x8 

44.33  -.!« 

28.3 

S7-75     -x? 

3.46  .18 

9.46   a.31 

53.84     .16 

23.22     .90 

36.52    .55 

0.86      .83 

44.15     .X9 

Mar.xo.3 

3757     -x? 

3-27     .19 

7.10   3.38 

53.66     .x8 

23.01     .sx 

35-94    -57 

0.63      .3$ 

43.95   •» 

20.3 

37.40  -.17 

3.07  -.ao 

4-7i-«-38 

53-49  -.17 

22.80  -.sz 

35-38  -.55 

0.37  -.^ 

43.74  -■« 

Oct.  25-6 

40.41  +.95 

6.78  +.31 

29.45+3.60 

56.19  +.35 

26.54  +.36 

37.65  +.46 

4-«8  4-.39 

47.30  +.S5 

Nov.   4-6 

40.65     .as 

7.08     .a9 

31.91   a.a9 

56.43     .a4 

26.89     .33 

38.08.    .40 

4.66     .37 

4764      -33 

14.6 

40.86       .10 

7.36    .a6 

34.04  1.96 

56.67     .aa 

27.21     .30 

38.45     -sa 

5-01     .33 

47-96     .30 

24-5 

41.05    .17 

7-59      as 

35-84  X.58 

56.88     .«> 

27.49     .06 

38.72     .25 

5.33     .39 

48.24      .37 

Dec.    4-5 

4X.20      .13 

7.81     .ao 

37.20    X.X3 

57.06     .16 

27.73     .« 

38.91     .14 

5-59    .«5 

48.49      .93 

M-5 

41.31  +.09 

7.98  +.15 

38.IO-1-  .64 

57.20  +.XI 

27-93  +.»7 

38.99  +.<H 

5.82  +.» 

48.70  +.x8 

24.5 

41-37    -05 

8.10     .09 

38.49+  .14 

57.28     .07 

28.08     .xa 

38.98  -.07 

5.99      -13 

48.86       .13 

34*4 

41.41  +.08 

8.16  +.04 

38.38-    .33 

57-34  +-05 

28.16  +.06 

38.85  -.x8 

6.08  +.06 

.  48.95  -K«7 

Mean 
Solar 

i7Geminor. 

V'lAurigae. 

V  Geminor. 

;tDraconis, 
S.P. 

e  Geminor. 

^Aurigae. 

9  Geminor. 

CMense. 

• 

0       t 

•       ' 

e          * 

•       f 

e          t 

• 

• 

Date. 

67  38 

40  40 

69  43 

342  41 

6446 

46  19 

55  55 

170  42 

h      m 

6    8 

h      m 

6  16 

h      m 
6    22 

h      m 
6    22 

h      m 
637 

h      m 

6  39 

h      m 

6  46 

h      m 

6  48 

6 

S 

s 

t       8 

s 

S 

• 

8 

(Dec.  30-5) 

42.00  +.09 

61.22  +.13 

53.15  +-IO 

49.81  +.04 

38.12  +.ta 

21.87  +.x6 

2.73  +.16 

43.90-  .X7 

Jan.    9-5 

42.07  +.05 

61.32  +.06 

53.23   .06 

49.91      .16 

38.22     .08 

22.00     .08 

2.86    .zo 

43.61      .49 

19.4 

42.10       .00 

61.35     -00 

53.27  +.01 

50.13      .30 

38.28  +.03 

22.05  +.oa 

2.93  +.04 

43.07     -« 

29.4 

42.06  -.04 

61.31  -.07 

53.25  -.04 

50.51      .43 

38.28  -.03 

22.04  -.04 

2.93  -.« 

42.29     .88 

Feb.   8.4 

4X.98      .09 

61.20     .13 

5319      .08 

5099      .53 

38.23     .07 

21.97     .10 

2.89     .07 

4Z.30   X.06 

18.4 

4X.88  -.la 

61.05  -18 

53.09  -.XI 

51.57  +-6a 

38.13  -." 

21.85  --«5 

2.79  — .xa 

40.12— X.94 

28.3 

41-74     -15 

60.84      -33 

52.96   .15 

52.24     .70 

38.01       .X4 

21.68     .x8 

2.65     .15 

38.8Z    X.37 

Mar.  10.3 

41.58     .17 

60.58     .a6 

52.80     .X7 

52.99     .74 

3785     .X7 

21.49     .ai 

2.48     .18 

3738   1^7 

20.3 

41.39     .18 

60.32     .a6 

52.62      .x8 

53-73     -76 

37-67     -18 

21.26      .33 

2.28       .90 

35.87   X.59 

30.2 

41.22     .17 

60.05     .a6 

52.45       17 

54.50     .77 

37.49     .X8 

2Z.02      .34 

2.09      .90 

34-34  «-53 

Apr.    9-2 

41.05  -.17 

59.80  -.35 

52.29  -.x6 

55.26  +.76 

37.32  -.17 

20.79  -.33 

1.88  -.90 

32.81-x.5x 

1  Nov.  14-6 

44.94  +.a9 

64.89  +39 

55-98  +.30 

50.03  -.58 

40.99  +.3a 

25.18  +.38 

5-76  +.35 

36.84+  .99 

24.6 

45-21     .as 

65.26     .34 

56.26      .36 

4951     -45 

41.29     .« 

25-54      -34 

6.09     .sx 

37-71    .?« 

iDec.    4-6 

45.44     .aa 

65.58      .39 

56.49     .aa 

49.12     .33 

41.54     .as 

25.86      .30 

6.38     .97 

38.35    -Sa 

14.5 

45-64  +-t8 

65.84  +.34 

56.70  +.18 

48.84  -.31 

41.78  +.31 

26.13  +.35 

6.63  +.«3 

38.76  +.a7 

24.5 

45-80     .13 

66.06     .18 

56.88      .X4 

48.70  -.06 

41.97     .17 

26.37     .ao 

6.84     .xg 

38.90  +bOX 

34-5 

45.89  +.07 

66.20  +.10 

56.99  +.09 

48.71  +.09 

42.  z  I  +.xa 

26.53  +.X3 

7.OZ  +.15 

#.78  -.as 
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1 

AFPROXniATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS* 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                                               \ 

C  Geminor. 

63  Aurigae. 

25  Camelop. 

y*  Volantis. 

,/?Can.Mm. 

26  Lyncis. 

Groombr. 

Q^  Cancri 

Mean 

SoUr 

1374. 

• 

• 

e         t 

• 

• 

•      0 

• 

.  .  1 

Data. 

69  17 

50  31 

7  23 

.  160  20 

81   30 

42   10 

15  48 

64  20 

h      m 

h      m 

h     m 

h      m 

h     m 

h      m 

h      m 

h      m 

6  58 

7  4 

7     9 

7      9 

7    21 

7  47 

7  47 

7  54 

a 

s 

S 

s 

s 

a 

a 

a 

(Dec.  30.5) 

2.40  +.x6 

37. 15  +.19 

39.74+  .70 

40.65  +.05 

36.  X2  +.16 

X6.00  +.H5 

59."  +.5a 

44.40  +.ai 

Jan.    9-5 

2.53     .» 

37-3^     .la 

40.26+  .33 

40.64  -.08 

36.26      .11 

16.22      .19 

59.54     -33 

44-59     .17 

19.5 

2.60  +.CH 

37.40  +.05 

40.4X-  .OX 

40.50     .19 

36.35      -06 

X6.38      .13 

59.78  +.x6 

44.74    .XI 

29.4 

2.61     .00 

37.42     .00 

40.24-  .35 

40.25     .31 

36.38 +.0X 

16.46  +.05 

59.87     .» 

44.80  +.05 

Feb.  8.4 

2.59  -.05 

37.39  -.06 

39.71  .« 

39.87     .4a 

36.37  -.03 

X6.47  -.03 

59.79  -.x6 

4483     .00 

Z8.4 

2.51  -.10 

37.30  -•" 

38.88-  .96 

39.41  -.51 

36.32  -.07 

X6.4J  -.09 

59.54  -.3a 

44.80  -.OS 

28.4 

2.39    .IS 

37.16     .X5 

37.78  i.ao 

38.85     .59 

36.22     .zz 

X6.29     .14 

59.16     .44 

44-73     .XO 

Mar.zo.3 

2.25     .15 

36.99     .X9 

36.48   X.38 

38.23     .64 

36.09     .13 

X6.I2      .19 

58.66     .55 

44.61     .13 

ao.3 

2.09     .17 

36.78    .ai 

35.03  x.4« 

37.58     .67 

35.95     .15 

15.91    -n 

58.06     .63 

44.46     .16 

30.3 

X.91     .18 

36.57     .« 

33-52   1.53 

36.89     .69 

3578     .X7 

15.67     .a4 

57.40     .68 

44-29     .X7 

Apr.   9-2 

1.74  -.17 

36.36  -.ax 

31.97-x.5a 

36.20  -.68 

35.62  -.z6 

X5.42  -*a4 

56.71  -.69 

44.13  -.16 

19.2 

X.58  -.16 

36.17  -.19 

30.48-x.46 

35.53  -.67 

35.47  -^14 

15.19  -.« 

56.02  -V69 

43.97  --xe 

Nov.  24.6 

5.39  +.29 

40.56  +.33 

48.85+X.66 

39.25  +.46 

38.78  +.87 

19.35  +.44 

64.05  +.92 

47.23  +.35 

Dec.   4-6 

5.66    .as 

40.88     .31 

50.40  X.44 

39.67     .37 

3904    .as 

19-76     .39 

64.92     .8z 

47.56     .31 

X4.6 

5.89  +.aa 

41.18  +.a7 

51.73+1.X7 

40.00  '^,'»7 

39.28  +wa3 

20.12  +.34 

65.68  +.70 

47.85  -^'^ 

a4-5 

6.09     .z8 

41.41      .32 

52.75     .86 

40.20     .14 

39.49     .19 

20.44     .29 

66.33     .58 

48.10      .24 

34-5 

6.25  +.14 

41.61  +.x8 

53-45+  .55 

40.27  +.OX 

39.66  +.15 

20.71  +.24 

66.85  +.46 

48.33  +.ao 

Mean 
Solar 

C^CancrL 

j^CancrL 

30  Monoce- 
rotis. 

(^Chamae- 
leontis. 

ffHydrae. 

/Cancri. 

o^Cancri. 
(mean.) 

«Hydr£. 

• 

• 

•     f 

0         r 

0      » 

• 

m 

• 

Date. 

72     3 

80  30 

93  34 

167    9 

86  18 

68  10 

59    2 

87 15 

h     m 
8     6 

h     m 

8  10 

h     m 

8  ao 

h     m 

8  33 

h      in 

8  33 

h     m 
8  37 

h      m 

847 

h     m 

9  9 

6 

a 

8 

a 

a 

a 

s 

8 

(Dec.  30.6) 

20.54  +•« 

57-87  +-.«« 

32.75  +.aa 

47-59+  -33 

24.57  +.ax 

21.79  +.a5 

'60.08  +.a6 

2.22  +.26 

Jan.    9.5 

20.73       .17 

58.06     .17 

32.94     -17 

47.84+  .16 

24.77     .18 

22.02       .20 

60.32     .22 

2.46      .21 

19.5 

20.87       .13 

58.20       .IX 

3308       .IX 

47.92-  .01 

24.94     .X3 

22.20     .IS 

60.53     .17 

2.65      .16 

29.5 

20.96       .06 

58.28     .06 

33.15     .06 

47.8  X     .ao 

25.03     .06 

22.32    .09 

60.66       .IX 

2.78      .11 

Feb.   8.5 

20.99  +.0X 

58.31  +.01 

33.19  +woa 

47.52    .37 

25.09  +.^3 

22.38  +.04 

60.74  +-<* 

2.87      .07 

18.4 

20.98  -.04 

58.30  -.03 

33.19  -.oa 

47-07-  -sa 

25. 10  -.oa 

22.40       .GO 

60.78     .00 

2.92  +.02 

28.4 

20.91       .09 

58.25     .08 

33.14     .07 

46.45     .68 

25.06     .06 

22.37  -.06 

60.75  -.06 

2.91  -.03 

Mar.  10.4 

20.80     .xa 

58.14     ." 

33.03     ." 

4570     .80 

24.97     .09 

22. 2^       .XO 

60.66     .10 

2.86    .07 

20.4 

20.68     .14 

58.02     .13 

32.92     .13 

44.86     .88 

24.87       .12 

22.17       ." 

60.55      .13 

2.77       .10 

30.3 

20.52     .x6 

57.87     .15 

32.77     .X5 

43.94     -95 

24.73       .14 

22.03       .14 

60.40     .13 

2.66       .XX 

Apr.   9.3 

20.37  -  »6 

57.73  -."5 

32.62  -.15 

42.97  -  .98 

24.59  -.M 

21.88  -.15 

60.25  -.x6 

2.54  -.12 

19.3 

20.21     .x6 

57-58     .15 

32.47      .X5 

41.97    x.oo 

24.45      .X4 

21.73     .X5 

60.08     .17 

2.41      .13 

29.2 

20.06     .14 

57.42     .14 

32.32      .15 

40.96     X.0X 

24.30      .14 

21.57     -xs 

59.91      .16 

2.27   .14 

May  9.a 

19.93  -.13 

57.30  -.xa 

32.19  -.13 

39.96-x.oo 

24.17  -.X3 

21.43  -.14 

59.76  -.15 

2.14  -.X3 

2^ 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

iJArgns. 

a  Lyncis. 

loLeonis 
Minoris. 

oLeonis. 

CCharaae- 
leontis. 

19  Leonis 
Minoris. 

ir  Leonis. 

1 
AUrsaeMa- 
joria. 

• 

0      f 

•      # 

• 

0      » 

e         t 

•          r 

•      * 

Date. 

159  18 

55  10 

53  9 

79  38 

170  29 

48  27 

81  28 

4634  ' 

h     m 

h      m 

h     m 

b     m 

h     m 

b      m 

h      m 

h     m  . 

9    12 

9  14 

9  37 

9   35 

9  36 

9  51 

9  54 

10   10 

• 

s 

8 

S 

a 

8 

a 

a 

(Dec.  30.6) 

6.5X  +.41 

49.21  +.32 

57-30  +.3a 

4X.O5   +.27 

58.77+  .86 

25.07  +.36 

47-97  +.a9 

55.49  +.SB  I 

Jan.    9.6 

6.86     .29 

49.50     '96 

57.60     .87 

41-30       .24 

59.52     .64 

2541      -3' 

48.24     .25 

55.85     .34   ' 

19.6 

7.09     .17 

49-72     .ai 

57.85     .as 

41.52       .20 

60.05     .41 

25-70     -as 

48.46     .ax 

56.18     .aB 

29-5 

7.20  -♦•.06 

•49.91     .16 

58.05     .X7 

4X.69       .15 

60.34+  .18 

2593     .X9 

48.65     .X7 

56.42     .« 

Feb.   8.5 

7.20  -.06 

50.01     .06 

58.18     .10 

4X.82       .10 

60.41-  .06 

26.09     -X3 

48.79     .xa 

56.63     .x6 

X8.5 

7.08  -.17 

50.07  +.03 

58.25  +.05 

4X.88   +.05 

60.22-  .28 

26.19  +.07 

48.87  +.07 

56  75  +.09 

28.5 

6.85     .iB 

50.08  -.03 

58.27  -.ox 

4X.9I       .00 

59.84     .49 

26.23  +.o< 

48.92  +.02 

56.81  +.03 

Mar.  X0.4 

6.53     .36 

50.02     .08 

58.23     .07 

4X.88  -.04 

5924    -a 

26.22  -.05 

48.91  —.02 

56.82  -.03 

20.4 

6.X3    HS 

49.92     .xa 

58.X3     -n 

41.82     .08 

58.47     -85 

26.13     .xo 

48.87     .06 

56.76     .06 

30-4 

5.67     ^9 

49.78      .14 

58.00     .X4 

4X.72     .xo 

57.54     .99 

26.02     .X3 

48.78     .09 

56.65     .xa 

Apr.    9-3 

5.X6  -.5a 

49.63  -.x6 

5785  -.15 

4X.6X  —.12 

56. 48-1.  xo 

25.87  -.16 

48.69  -.xo 

56.51  -.X5 

X9-3 

4.62     .55 

49.46     .X7 

57.69     .17 

41.48     .13 

55.34    x.x8 

25.69     .x8 

48.57     .xa 

56-34     .X7 

293 

4.06     .57 

49.28     .x8 

57.50     .17 

41-35     -xs 

54-"    i-a4 

25.51      .x8 

48.45     .xa 

56.16     .X9 

May    9-3 

348     .57 

49.11     .X7 

57-34    *^ 

41.23     .xa 

52.85   1.27 

25.32     .19 

48.33    .IS 

55.96     .ae 

19.2 

2.93  --54 

48.95  -.16 

57.17  -.18 

4X.X0  -.13 

51.57-x.a9 

25.14  -.x8 

48.20  -wxa 

55-78  -.19 

Mean 
Solar 

A*  Hydra. 

/9Leonis 
Minoris. 

aAntliae. 

dOctantis. 
S.P. 

41  Leonis 
Minoris. 

<S>Chamae- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 

1706. 

• 

0      » 

• 

• 

• 

•      * 

•      * 

0     f 

Date. 

106  19 

52  46 

120  33 

i88    5 

66  16 

170     0 

55  H 

II  41 

h     m 

h      m 

h     m 

b     m 

b     m 

h      m 

h     m 

h      m 

10  21 

10   21 

10  22 

a 

10  35 

10  37 

10   44 

10  47 

10  51 

a 

a 

a 

8 

a 

8 

a                ' 

Jan.  19-6 

8.49  +.aa 

58.45  +.28 

28. X2  4-.aa 

29.2  X-  .70 

51.28  +.25 

52.86+  .81 

35.67  +.a8 

51.28  +.94 

29.6 

8.69     .x8 

58.70     .aa 

28.32    .18 

28.64    .44 

51.51        .21 

53.56     .59 

35-93     .a4 

52.13     .76 

Feb.   8.6 

8.85     .13 

58.89     .X7 

28.48     .xa 

28.33-  .19 

51.70       .17 

5404     .37 

36.15     -X9 

52.80     .56 

18.5 

8.95     .06 

59.03     .11 

28.58     .08 

28.26-h  .05 

51.85       .X2 

54-31+  .17 

36.31     .X3 

53.25     .35 

28.5 

9.01  +.03 

59- 10  +.05 

28.64  +.03 

28.42    .28 

51.93       .06 

54.38-  .03 

36.41     .07 

53.50 +.14., 

Mar.  10.5 

9.02  -.ox 

59.12     .00 

28.64  -.oa 

28.81-)-  .51 

51.97  +.02 

54.24-  .23 

36.46  +.oa 

53.54  -•<'7  j 

20.4 

9.00     .05 

59.09  -.05 

28.60     .06 

29.44     -73 

51.96  -.03 

53.92     .4X 

36.46  -.02 

5336     'V 

304 

8.93     ^ 

59-OI     .09 

28.52     .09 

30.28   .94 

51.92       .06 

53-42     .58 

36.42     .07 

53.00     .45  1 

Apr.    9.4 

8.84     .09 

58.90     .13 

28.42       .XX 

31-33   1.13 

51-83       .09 

52.76     .7a 

36.32     .xo 

52.45     .6r 

19.4 

8.74       .M 

58.75     -15 

28.30     .xs 

32.54   ^'^ 

51.74       .XX 

51.97     -84 

36.2X       .X2 

51.78     .73 

29.3 

8.63  -.la 

58.60  -.x6 

28.16 -.X4 

33.91+1.43 

51.62  -.12 

51.07-  .96 

36.08  -.X4 

50.99  -.83  1 

May    9.3 

8.50     .13 

58.43     .17 

28.01     .13 

3540   X.53 

51.49     .X3 

50.05   X.03 

35-93     -X5 

50.X2     .90  1 

19.3 

8.38     .la 

58.27     .x6 

27.87     .14 

36.97   x.6x 

51.36     .X3 

49.01   X.08 

35.79     .X5 

49.20     .93 

293 

8.26     .xa 

58.x  I     .x6 

27.72     .14 

38.62   x.6s 

51.24     -xa 

47.90    X.X3 

3563     .X5 

48.28     .91  1 

June  8.2 

V 

8.15  -.XI 

1 

57.96  -.13 

27.59  -.14 

40.26+X.66 

5X.X2  — .X2 

46.76-x.15 

35-49  -.U 

47.38  -.88 
• 

ADDITIONAL  FIXED  STARS,  1897. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

V  Octantis. 

/«  Leonis. 

VUrs.Maj. 

vUrs.Maj. 

^  Hydra. 

;rUrs.Maj. 

ffVirginis. 

«CorvL 

e          # 

• 

e          * 

• 

• 

• 

• 

• 

Date. 

174    2 

87  29 

44  57 

56    21 

121    17 

41  39 

8249 

112      3 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

b      m 

h      m 

10  59 

II      I 

II      3 

II    12 

II    27 

II    40 

"  55 

12      4 

•      ■ 

a 

a 

a 

a 

a 

a 

a 

Feb.    8.6 

70.27+  .71 

41.21  +.17 

55.75  +.«3 

58.01  +.ai 

58.19  +.ax 

40.06  +.a8 

37.84  +.a3 

51.61  +.84 

x8.6 

70.82     .39 

41-36     .13 

55.95     -17 

58.20     .x6 

58.38     .x6 

40.31     .aa 

38.05     .19 

51.83     .ao 

28.5 

71.05+  .07 

41.47     .08 

56.09    .xo 

58.34     .» 

58.52       .IX 

4a50    .xe 

38.22     .X4 

52.OX     .zs 

Mar.  10.5 

70.96-  .a6 

41.52  +.04 

56.15  +.CH 

58.41  +.05 

58.60     .06 

40.63     .09 

38.33     .09 

52.  X4     .zo 

20.5 

70.53     .56 

41.55     -oo 

56.17  -.oa 

58.44     .00 

58.64  +.oa 

40.68  +.03 

38.40     u)6 

52.22     .06 

30.4 

69.83-  .85 

41.52  -.03 

56.12  -^ 

58.42  -.04 

58.65  -bOX 

40.69  -.03 

38.44  +.03 

52.27  +..03 

Apr.    9.4 

68.82   i.xa 

41.49     .06 

56.02     .zz 

58.37     .07 

58.62     .05 

40.63     .09 

38.45  -.01 

52.29       .00 

19.4 

67.59  1.35 

41.42     .09 

55.90     .X4 

58.27     .10 

58.56     .08 

40.52     .13 

38.43     ^ 

52.28  -.0« 

29.4 

66.X3  1.54 

41.32     .20 

55-75     .x« 

58.16     .la 

58.47     .zz 

40.38     .x6 

38.37     •«« 

52.25   .05 

May   9.3 

64.50  1.70 

41.23     .10 

55.57     -18 

58.03     .X3 

58.36     .xa 

40.21     .x8 

38.31     .07 

52.18    .06 

X9.3 

62.73-1.8x 

41.12  -.n 

55.39  -.19 

57.89  -.14 

58.24  -.xa 

40.02  —.19 

38.22  -.09 

-52.09  -.09 

293 

60.87   1-88 

41.02        .10 

55.19     .» 

57-75     .15 

58.12     .Z3 

39.83      ao 

38.X4     .09 

52.0X    .09 

June  8.3 

58.96   1. 91 

40.92     .10 

5500     .Z9 

57.59     -15 

57.98     .X4 

39.61     .ai 

38.04     .10 

51.91   •» 

X8.2 

57.06-z.90 

40.82  -.10 

54.8a  -.z8 

57.45  --14 

57.85  -.13 

39.4X  -j» 

37.94  -•»<> 

5X.8x  -*zo 

2  Can.  Ven. 

6Ur8.Min. 

<^Corvi 

/8  Can.  Ven. 

yVirginis, 

3X  Comae 

yCassiop., 

43  Cepbei, 
S.  P. 

Mean 
Solar 

(mean.) 

Berenices. 

S.P. 

• 

0       t 

•      » 

• 

• 

• 

• 

e          1 

Date. 

4846 

1 44 

loS  57 

48  5 

90  53 

61  54 

330  10 

355  42 

h      m 

h      m 

h      m 

h      m 

h      m 

h      in 

h  .  m 

h      m 

12    II 

12    14 

12    24 

12   28 

12    36 

12    46 

12    50 

12  54 

• 

8 

s 

a 

s 

8 

8 

S 

Feb.    8.6 

0.73  +.27 

67.43+5.48 

34.16 +.85 

53.76  +.31 

28.45  +.a5 

43-25  +.a6 

28.42  -.89 

26.28-a.a8 

18.6 

0.98      .83 

72.31    4'V 

34.39  •« 

54.04     .as 

28.68     .ax 

43.50     .23 

28.16     .aa 

24.19    Z.89 

28.6 

1. 19     .x8 

75.98   3.M 

34.58  .17 

54.26     .ao 

28.87     .X7 

43.72     .ao 

27.97    .'S 

22.49    Z.47 

Mar.  10.5 

X.35     .» 

78.36   X.67 

34.73  .« 

54-44     .15 

29.03     .13 

43.91     .x6 

27.85     .09 

21.24     Z.00 

20.5 

1.44     .07 

79.32+  .a6 

34-83     .08 

54-56     .10 

29.14     .10 

44.04     .11 

27.79  -.oa 

20.49-  .47 

30.5 

1.49  +.03 

78.87-x.xa 

34.90  +.05 

54.63  +.04 

29.22  +.07 

44.12  +.06 

27.81  +.07 

,  20.29+  .08 

Apr.    9-5 

1.49  -.oa 

77.07   a.44 

34.94  +.oa 

54.64  -.01 

29.27  +.03 

44.17  +.oa 

27.93     .15 

20.66     .6a 

19.4 

X.44     .07 

73.98   3.66 

34.95  -.01 

54-61     .05 

29.29     .00 

44.17     .00 

28.12     .a3 

21.53    I.X3 

29.4 

1.35     .10 

69.74   4.7a 

34-93     .03 

54-53     .08 

29.27    -.03 

44.16  -.03 

28.39     .31 

22.93   x.6a 

May   9-4 

X.24     .xa 

64.53   5.6a 

34.89     .05 

54.44        .XI 

29.25     .04 

44.XO     .06 

28.75     .39 

24.76  a.Q3 

19.4 

1. 10  -.14 

58.50-6.3a 

34.82  -.07 

54-31  -.14 

29.19  -.06 

44.03  -.08 

29.17  +.44 

26.97+8.38 

293 

0.95     .z6 

51.89  6.79 

34-75     .08 

54.16     .15 

29.13     .07 

43.93     .10 

29.63     .48 

29.52   a.65 

June   8.3 

0.78     .17 

44.91    7.08 

34-66     .09 

54.00     .17 

29.05     .09 

43.82     .11 

30.13     .53 

32.28   a.84 

X8.3 

0.61  -.17 

37.73-7.ao 

34-57  --09 

53.82  -.18 

28.95  -.10 

43.71  -.11 

30.69  +.57 

35.21+3.00 

372 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSION^, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

, 

Mean 
Solar 

JMuscae. 

c  Virginis. 

20  Can.  Ven. 

KOctantis. 

B.AC.  4536. 

m  Virginis. 

tfApodia. 

ff-Hydrae. 

• 

• 

• 

e          » 

• 

e          1 

• 

• 

Date. 

161     0 

78  39 

48  53 

175  15 

52 17 

98  IZ 

166  18 

116  II 

h      m 

h       m 

h      m 

h      m 

h       m 

h      m 

h      m 

h      m  1 

12  55 

"  57 

13    12 

13    24 

13  30 

13   36 

13  55 

14     0 

• 

8 

8 

•       8 

8 

8 

8 

8 

Mar.  0.6 

15-96  +.45 

5.45  +.'9 

58.31  +.84 

27.27+1.92 

14.48  +.25 

14.51  +.«3 

21.90  +.84 

32.37  +.14 

Z0.6 

16.36    .35 

5.62     .x6 

58.52      .10 

29.01     1.56 

14.71       .M 

14.72.     .19 

22.68     .7a 

32.61       .Q 

20.6 

16.66    .96 

5-77    -M 

58.71  .15 

30.39   x.ao 

14.90     .16 

14.89     .x6 

23.34   .59 

32.84      .90 

30.5 

16.88    .16 

5-85    .08 

58.82     .09 

31. 41     -Sx 

15.04     .11 

15.04     .X3 

23.87   .46 

3302      .17, 

Apr.    9-5 

16.98  +.06 

592    .05 

58.89  +.04 

32.01     .43 

15.13     .07 

15.16     .09 

24.27  .33 

33.17      .«3! 

19.5 

17.00  -.«a 

5.96  +.01 

58.91       .00 

32.26+  .05 

15.17  +.03 

15.23  +.06 

24.54  +.ao 

33.29  +.10 

29.4 

16.92     .te 

5-95  --ox 

58.90  -.03 

32.10-  .33 

15.18     .00 

15.28      .03 

24.67  ^-.oj 

33.37   ^: 

May    9.4 

16.77     •» 

5-94    -03 

58.85  .07 

31.57     .71 

15.16  -.04 

15.30  +.0X 

24.68  -.06 

33-4X   -<9, 

19.4 

16.52     .97 

5-89    .05 

58.75  -10 

30.65   1.07 

15.10     x& 

15.30  -.01 

24.55     .19 

33.44  -Kox  1 

29.4 

16.22      .34 

5.83     .07 

58.64     .xa 

29.43  1.38 

15.00       .XX 

15.28      .03 

24.30     .30 

33.44  -.«" 

June  8.3 

15.84  -.40 

5-74  -.09 

58.50  -.15 

27.92-x.65 

X4.88  -.13 

15.24  -.05 

23*94  -.41 

33.42  -^ 

18.3 

X5.4X     -44 

5.66    .10 

58.34     -16 

26.12   1.89 

14.75     .14 

15.18      .08 

23.47     .5« 

33.36     .07 

28.3 

14-94     -47 

5.55     ." 

58.18     .17 

24.12  a.o8 

Z4.61      .x6 

15.09     .09 

22.90     .60 

33-28     .€9 

July    8.3 

14.48  -.46 

5.45  -•» 

58.00  -.xa 

2x.95-a.aa 

14.44  -.X7 

14.99  -.10 

22.27  -.66 

33.18  -.IX 

Mean 
Solar 

</Booti8. 

icVirginis. 

4Ur8.Min 

((Octantis. 

ABootis. 

AVirginis, 

IcHydri. 
S.P. 

aApodi& 

•       t 

0       t 

• 

• 

•       f 

e          * 

0 

• 

Date. 

64  25 

9948 

II 58 

173 " 

43  26 

102  54 

190  26 

168  36 

b      m 

h      m 

h      m 

h      m 

h      m 

h      m 

•    h      m 

h      m 

14    5 

14    7 

14    9 

14   10 

14   12 

14   13 

14  33 

14  35  1 

8 

s 

a 

8 

8 

8 

s 

S 

Mar.  20.6 

44.81  +.19 

26.57  +-I8 

21.66+  .39 

34-45+1.25 

31.11   +.22 

34.66  +.19 

46.35-  .84 

XO.79  +.87 

30.6 

44.98     .15 

26.74     .x6 

22.15     .39 

35.58  Z.00 

31.31     .»8 

34.84     .X7 

45.59     .68 

11.60       .74 

Apr.    9.5 

45"     •" 

26.89     -13 

22.43+  .18 

36.46    .74 

31.46       .12 

34-99     .U 

44.99     .50 

12.28       .60 

19.5 

45.19     .07 

27.00     .xo 

22.52     .00 

37.06     .47 

31.55       .07 

35.12     .rx 

44.58     .31 

12.80       .44 

29.5 

45-26    .05 

27.08     .06 

22.45-  .VJ 

37.40+  .80 

31.60  +.02 

35.20     .07 

44.36-  .X3 

13.16      .28 

May   9.5 

45.29  +.02 

27.12  +.04 

22.19-  .34 

37.45-  -08 

31.60  -.03 

35.26  +.04 

44.32+  .07 

13.36  +.U  ' 

19.4 

45.29  -.oa 

27.16  +.oa 

21.76     .50 

37-24     .34 

31.55       .07 

35.29  +.02 

44.51      .27 

13.40  -.04 

29.4 

45-25     -05 

27.17     .00 

21.18     .64 

36.77     -60 

31.47       .XO 

35.31     .00 

44-87   .46 

13.27            .21    ; 

June  8.4 

45.19     .07 

27.15  -.03 

20.47     .76 

36.03    .85 

31-35     -14 

35.29  -.03 

45.42  .64 

12.98    .37 ' 

18.3 

45-10    -09 

27.10     .05 

19.66     .85 

35.07  X.06 

31.20     .X7 

35.25     .05 

46.14    .79 

12.54   .50 ' 

28.3 

45.01  -.11 

27.04  —.08 

18.77-  .91 

33.90-x.a5 

31.02  -.19 

35.19 -.08 

46.99+  .92 

XI.97  --ft  1 

July    8.3 

44.88    .13 

26.94      'lO 

17.81     .98 

32.58  1.40 

30.82     .21 

3509     .» 

47.98  X.04 

XI.27   .74 

18.3 

44-75     .14 

26.84       .XX 

16.81    1.0X 

31.11   1.53 

30.60       .22 

34.99     -« 

49.07     X.X2 

10.49    .83 

28.2 

44-60  -.15 

26.73  -.It 

15.79-i.oa 

29.53-1.63 

30.37  -.as 

34.88  -.IX 

5O.2I+X.X5 

9.62  -.90 

ADDITIONAL  FIXED  STAKS,  1897. 
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1           APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSION^ 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

33Bootis. 

47  Cephei, 

y  Scorpii. 

dBootis. 

p  Octantis. 

j3  Cor.  Bor. 

/Camelop., 
S.P 

<J»  Apodis. 

• 

0      t 

e         t 

•      •      , 

0      * 

•      « 

• 

•      * 

Date. 

45  9 

349   I 

"4  53 

56    18 

174    7 

60  32 

341      I 

168   26 

h      m 

h      m 

h      m 

h      ni 

h      m 

h      m 

h      ID 

h      m 

14  35 

14  52 

14  58 

15  " 

15    19 

15  23 

15  39 

16      5 

8 

8 

s 

s 

s 

a 

8 

s 

Mar.  30-6 

3.27  -h.ai 

19.50-  .47 

5.14  +•» 

23.68  +.88 

45- 33+1-77 

37.47  +.a8 

28.33   -.39 

4.57+i.M 

Apr.   9-6 

3.45     -15 

19.13      -27 

5.35     •*> 

23.88      .j8 

46.97    1.50 

37-68     .19 

28.01        .35 

5*63     .99 

19.5 

3.57      .'o 

18.96-   .06 

5-53     .17 

24.04       .14 

48.33   i.aa 

37-85     .16 

27.83  -.18 

6.56     .86 

29.5 

3.64      .06 

19.02+  .16 

5-69    .13 

24.17       .10 

49.40     .91 

38.00     .12 

27.77       .00 

7-35     .71 

May   9-5 

3.68  +.02 

19.29     .38 

5-79    .09 

24.25       .07 

50.14     .58 

38.09     .09 

27.84  +WX8 

7.98     .56 

19.5 

3.67  -.03 

19-79+  -60 

5.87  +.07 

24.31   +.04 

50.57+  .as 

38.17  +.06 

28.02  +.85 

8.47+  .40 

29.4 

3.62      .07 

20.48     .78 

5-93     .o* 

24.32       .00 

50.64-  .09 

38.20  +.oa 

28.35       .39 

8.78       .38 

June   8.4 

3.52      .11 

21.34     -92 

5.95  +-01 

24.30  -.04 

50.39     -42 

38.19  —.03 

28.79       .50 

8.92+  .05 

18.4 

3.40     .14 

22.32    X.07 

5-94  --OS 

24.24       .08 

49.80     .73 

38.16     .06 

29-35       .59 

8.88-  .13 

28.3 

3-25     'V 

23.48   i.ao 

5.90     .06 

24.15       .IX 

48.93    1.02 

38.08     .09 

29.97      -66 

8.65      .31 

July    8.3 

3.06  -.20 

24.71+1.26 

5.82  -.08 

24.03  -.14 

47.75-x.30 

37-99  -•" 

30.68  +.74 

8.26-  .46 

18.3 

2.85       .M 

26.00   1.30 

5-73     -xo 

23.88      .x6 

46.33    1.53 

37.86     .14 

31-46     .79 

7.73     -60 

28.3 

2.63      .33 

27.32   r.33 

5.62       .18 

23.72      .18 

44.68    1.7a 

37.71     .16 

32.26     .88 

7.07      -78 

Aug.   7-2 

2.39      a^ 

28.66   1.33 

5-48    .u 

23-53     -19 

42.91    X.80 

37-55     .18 

33.09  .83 

6.30     .83 

17.2 

2.15     .a4 

29.98   1.30 

5-33     .X5 

23-34     -ao 

41.09   1.83 

37-36     .x8 

33-91     .88 

5.42      .89 

27.2 

1.92  -.23 

31.26+1.86 

5.17  -.16 

23.14  -.ao 

39.25-x.83 

37.18  -.18 

34.73  +.80 

4.52-  .91 

Mean 
Solar 

♦  Herculis. 

ffCor.  Bor. 

^Apodis. 

fi  Urs.  Min. 

^Ophiuchi. 

n  Herculis. 

dOpbiuchi. 

JAra. 

0      * 

•      » 

e        t 

• 

•      t 

e        t 

•      1 

•      ' 

.  Date. 

4448 

55  53 

168    40 

14     0 

105  36 

53    4 

114  54 

150  36 

h      m 

16   5 

h      m 

16  10 

h      m 
16    17 

h      m 
16   20 

b      m 
17     4 

h      m 

17  n 

h     m 
17  15 

h     m 
17   21 

8 

s 

8 

a 

8 

a 

8 

a 

Apr.    9-6 

33-77  +-«5 

51.67  +.83 

48.25+X.08 

34-46  +.6X 

30.71  +.30 

29.64  +.89 

43-60  +.33 

52.11  +.55 

19.6 

34.00       .81 

51.89     ,.80 

49-25     -94 

35.01     .48 

30.99     .a6 

29.92      .86 

43.91      .89 

52.64     .50 

29.6 

3419     •«7 

52.08       .17 

50.12    .78 

35-43     -35 

31-23     .as 

30.17     -as 

44.18      .85 

53-12    .46 

May  9-6 

34-35     -ta 

52.23      .14 

50.81     .6s 

35.70       .90 

31.45       .81 

30.38      .80 

44.41      .33 

53.56    .41 

X9.5 

34.45     .08 

52.36     .10 

51-37     -47 

35.82  +.04 

31-65     .19 

JO.57     .16 

44.64      .81 

53.94    .35 

29.5 

34.50  +.03 

52.42  +.05 

51-75+  -30 

35-78  -.11 

31.83  +.16 

30.71  +.XI 

44.84  +.X8 

54.27  +.88 

June  8.5 

34.51  -.oa 

52.45  +-OI 

51.96+  .11 

35.60     .36 

31.97     -« 

30.79   .07 

45.00     .14 

54.51       .88 

18.4 

34-47     -07 

52.45  -.03 

51.96-  .0* 

35-26     .41 

32.06     .08 

30.86  +.03 

45.13     .10 

54.70       .15 

28.4 

3438     .11 

52.41      .06 

51.79      .85 

34-77     .54 

32.13  +.04 

30.87  -.01 

45.19     .06 

54-81  +.07 

July    8.4 

34-25     -xs 

52.32     .xo 

51-45      -4a 

34.17     .66 

32.14     .00 

30.84    .06 

45.24  +.08 

54.84  -.OX 

18.4 

34.08  -.18 

52.20  —.14 

50.95-  -57 

33-45  --76 

32.14  -.03 

30.75  -.xo 

45.24  -.03 

54.79  -.08 

28.3 

33-88     .81 

52.05    .16 

50.30     .70 

32.66     .84 

32.09     .07 

30.63    .14 

45.20       .06 

54-67       .15 

Aug.   7-3 

33-65     .a4 

51.88    .18 

49.54     -Sa 

31.78     -90 

31.98     .10 

30.47     •*7 

45.11       .11 

54-48     -aa 

173 

33-40     -afi 

51.68    .80 

48.66     .90 

30.86     .94 

31.88       .18 

30.28     .80 

44-98     .X4 

54.22     .88 

27.3 

33-12     .87 

51.47       .88 

47-73     '94 

29.90     .97 

31-73       .15 

30.07     .33 

44.84     .16 

53-91     .33 

Sept.  6.2 

32.85  -.87 

51.25  -.88 

46.78-  .94 

28.93  --98 

31.58  -.16 

29.83  -.84 

44.68  -.17 

53.57  -.35 

X6.2 

32.58     .86 

51.03       .« 

45.85     .90 

27.95      -94 

31.41      .17 

29.58      .84 

44.50     .18 

53.22     .36 

26.2 

32.32     .23 

50.81       .88 

44.98     .83 

27.05      .86 

31.24     .16 

29.34     -as 

44-32     .17 

52.86     .34 

Oct.    6.1 

32.12  -.x8 

50.58  -.88 

44.2a-  .71 

26.24  -.76 

31.10 -.14 

29.12  —.80 

44.16  -.15 

52.54  -.a9 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

Groombr. 
944,  S.P 

I  Herculis. 

0  Herculis. 

0  Herculis. 

/  Sagittarii. 

X  Draconis. 

C  Pavonis. 

rLjrae. 

•     * 

•      f 

• 

•      *  * 

•      ' 

• 

• 

*      • 

Date. 

355  9 

43  56 

52  44 

61    15 

115   29 

17    19 

161    31 

57  27 

h     m 
17   28 

h      m 
17   36 

h      m 

17  52 

h      m 

18   3 

h      m 
18    21 

h      m 
18   22 

h      m 
18   31 

18  55 1 

a 

a 

a 

a 

a 

a 

a 

a                i 

May  19-^ 

55-37-  » 

36.46  +.30 

45.99  +.31 

34.26  +.33 

40.39  +.a6 

57.68  +.42 

7.81  +.66 

7.98  +.33 

1          29.6 

55-20+  .05 

36.63      .13 

46.18      .16 

34.46     .18 

40.64     .34 

58.04     .39 

8.43     .57 

8.22      .23 

June  8.5 

55.48    .5a 

36.75       -09 

46.32       .13 

34.62      .X4 

40.87       .31 

58.27     .X7 

8.96     .47 

8.43      .19   ' 

18.5 

56.24    .96 

36.81  4-.05 

46.42       .07 

34.74       .M 

4Z.06     .16 

58.39  +.06 

9.37     .37 

8.6x     .13 

28.5 

57-41   »-39 

36.84     .00 

46.47  +.03 

34.81    .06 

41.20       .13 

.  58.39  -.07 

9.69     .36 

8.73     .10 

July    8.4 

59.02+x.;« 

36.80  -.07 

46.49  -.03 

34.85  +.02 

41.30  +.08 

58.25   -.20 

9.89  +.X3 

8.81  +.06 

18.4 

60.98  3.X0 

36.70      .X3 

46.44      .07 

34.84  -.93 

41.36  +.04 

57.99       -31 

9.94  -.01 

8.85  +.03 

28.4 

63.23  2.40 

36.56     .16 

46.35       .XX 

34.79       .08 

41.37  -.01 

57.62       .43 

9.87  .13 

8.84  -.04 

Aug.   7-4 

65.79  a.67 

36.38       .30 

46.22     .xs 

34.68       .X3 

41-33     -06 

57.14       .5a 

9.68      .33 

8.77  ^ 

j          17-3 

68.57  a.85 

36.16    .34 

46.05     .x8 

34-55     .15 

41.25     .xo 

56.57     -6a 

9.40     .34 

8.67     .X3  j 

27.3 

71.491^.99 

35.90  -.37 

45.86  -.33 

34-38  -.18 

41.13  -.13 

55.91  -.69 

8.99  --44 

8.52  -.x6  ! 

Sept.  6.3 

74-55  3.09 

35-62     .39 

45.63       .35 

34-20      .30 

40.98     .X5 

55.19     .75 

8.51      .53 

8.35     -19 

16.3 

77.66  3.1a 

35.32   .30 

45.37     -aC 

33.99     -ax 

40.82     .17 

54.42     .78 

7.95     -57 

8.X4       .31 

26.2 

80.76  3.06 

35.02   .39 

45.12     .35 

33-78     .ax 

40.64     •x8 

53.63     .79 

7-37    .58 

7-93    .« 

Oct.    6.2 

83.79  «•» 

34.74     -as 

44.89     .a4 

33-56     .ax 

40.46     .xS 

52.83     .80 

6.78     .39 

7.70     .33 

16.2 

.  86.734*89 

34.47  ~.«7 

44.65  -.34 

33.36  -.30 

40.29  -.17 

52.04  -.79 

6.20  -.58 

7.48  -.33 

Mean 

Solar 

iLyrae. 

25  Camelop. 
a  P. 

^Lyrae. 

/JCygui. 

i^Sagittaj. 

cfCygni. 

Groombr. 
1374.  S.  P. 

c  Pavonis. 

• 

0      t 

•      * 

• 

• 

• 

•         r 

•      »• 

Date. 

54  4 

352  37 

52     3 

62   15 

72  46 

45  7 

344  " 

163   II 

h     m 

h      m 

h     m 

h      m 

b     m 

h     m 

h     m 

h      m 

19     3 

19      9 

19    12 

19   26 

19   36 

_19__4i_ 

8 

19  47 

19   48 

a 

• 

a 

a 

8 

a 

a 

May  29.6 

40.31  +.33 

26.09-  -^ 

50.14  +.33 

36.74  +.34 

28.14  +.a5 

47.82  +.39 

53-89-  .36 

48.76  +.7« 

June  8.6 

40.53     .ao 

25.61      .34 

50.37     -ai 

36.97       -83 

28.38     .33 

48.09       .35 

53.59     -as 

49.50     .70 

x8.6 

40.72     .16 

25.41-  .06 

50.56     .17 

37.18       .19 

28.59     .ao 

48.32       .30 

53-42-  .XX 

50.16     .60 

28.5 

40.85      .XX 

25.50+  .33 

50.71       .X3 

37.35       .14 

28.78     .16 

48.50     .X5 

53.37+  .03 

50.70     .48  I 

July    8.5 

40.94     .06 

25.87     .51 

50.80    .07 

37.46       .10 

28.91        .XX 

48.63      .10 

53.47     -i« 

51.12     .36 

18.5 

40.97  +.oa 

26.53+  .79 

50.85  +.03 

37.54  +-06 

29.00  +.08 

48.70  +.04 

53.69+  .38 

51.42  +.33 

28.4 

40.97  -.03 

27.45    '.03 

50.86  —.03 

37.57       •«> 

29.06  +.«a 

48.71  -.02 

54.02     .40 

51-57  +.o« 

Aug.   7-4 

40.90     .08 

28.60    X.36 

50.80    .08 

37.55  --05 

29.06  —.02 

48.67   .07 

54.49     -Sa 

51.58  -.06 

17.4 

40.80     .xa 

29.97    1.47 

50.69   .13 

3748       .09 

29.03     .07 

48.57       .X2 

55.05     .«a 

51.45       .90 

27.4 

40.65     .16 

31.53    i'« 

50.54   -17 

37-37    .« 

28.93     .10 

48.43     .»6 

55.70     .71 

51.18     .33 

;  Sept.  6.3 

40.47  -.» 

33.28+1.81 

50.36  —.30 

37-23  -.15 

28.83  -.X3 

48.24  -.3X 

56.48+  .80 

50.80  -.44   1 

16.3 

40.26       .23 

35-15   1-93 

50.14       .33 

37.06    .18 

28.68     .X5 

48.02       .34 

57.30     .86 

50.31     -54   j 

26.3 

40.03      .83 

37.11  3.01 

49.91       .34 

36.87     .20 

28.52     •X7 

47.76      .36 

58.20     .93 

49.73     .60  1 

Oct.    6.3 

39-79     .a4 

39.17  3.07 

49.65       .35 

36.66       .21 

28.34     .z8 

47-49     •a7 

59.16     .97 

49.IX     .64 

1             X6.2 

39.56     .33 

4X.25  3.05 

49.41       .34 

36.46       .30 ' 

28.16     .x8 

47.21     .38 

60.15     .98 

48.46     .65 

!           26.2 

39.32  -.33 

43.27+3.02 

49.18  -.33 

36.26  —.19 

27.98  -.X7 

46.94  -'^y 

61.13+  .99 

47.80  -.«♦  1 

Nov.   5-2 

39.1a  -.aa 

45.28+3.00 

48.96  -.13 

36.08  -.18 

27.83  -.X4 

46.67  -.27 

62.13+X.00 

47-17  --^a  . 

: 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

ySagittae. 

e  Sagittarii. 

^Aquile. 

3X  CygnL 

aDelphini. 

iSPavonis. 

^Capricor. 

«Cygni. 

•           r 

• 

e          t 

• 

•       f 

• 

• 

•       » 

Date. 

70  47 

Z18     0 

91     8 

43  34 

74  27 

156  34 

115   38 

56  25 

h      m 

h      m 

h      m 

h      m 

h    ,  m 

h      m 

h      m 

h      m 

19  54 

19  56 

20     6 

ao  10 

20  34 

20   35 

20  40 

20   42 

■« 

8 

8 

8 

• 

8 

8 

8 

8 

June  18.6 

13.73  +.« 

23.65  +.a4 

2.80  +.«a 

26.  X3  +.» 

54.29  +.35 

47.84  -f.se 

3.71  +.a9 

5.46  +.36 

28.6 

13.93       .17 

23.88     .« 

3.01     .ao 

26.34     .ao 

54-52       .3X 

48.35    .46 

3.98      .34 

5.70       .33 

July    8.6 

X4.08     .13 

24.08     .x8 

3.19     .16 

26.52     .xs 

54.71     .18 

48.76    .38 

4.20       .3X 

5.90     .x8 

18.5 

14.18     .09 

24.24     .xs 

3.33     .w 

26.63     .08 

54.87  .13 

49.11      .39 

4.40     .x8 

6.06     .X3 

28.5 

14.26  +.05 

24.34     .07 

3.42     .07 

26.68  +.03 

54.97     .08 

49-34    -"« 

4.56     .11 

6.x6     .08 

Aug.   7-5 

14.28     .00 

24.39  +.03 

3.46  +.cg 

26.68  -.03 

55.03  +.04 

49.47  +.07 

4.63  +.06 

6.22  +.Q3 

X7-4 

14. 26  —.05 

24.39  -'OS 

3.47  -•<» 

26.6X     .09 

55.06     .00 

49.49  -.03 

4.68  +.03 

6.22  -.oa 

27.4 

14. 18     .09 

24.34     -07 

3.42     .06 

26.49     .14 

55.03  -.05 

49.42     .13 

4.67  -.03 

6.19     .05 

Sept.  6.4 

14.08     .xa 

24.25     .11 

3.35     .09 

26.33     .x8 

54.96     .08 

49.24      .33 

4.63       .07 

6.XO       .10 

16.4 

13.96     .15 

24.12     .14 

3.25     .13 

26.  X3      .33 

54.87       .X3 

48.96    •.3X 

4.53       ." 

5.98     .13 

26.3 

13.79  -.17 

23.97  —.16 

3X1  -.15 

.25.87  — .a6 

54.73  -.X4 

48.63  -.38 

4.4X  -.X3 

5.81  -.17 

Oct.    6.3 

13.62     .17 

23.80     .X7 

2.95     .15 

25.6X     .37 

54.59     .16 

48.21     .43 

4.26     .X5 

5.64     .19 

16.3 

X3.44     .18 

23.62     .18 

2.8x     .X4 

25.33     -as 

54.42     .X7 

47.77     .45 

4.XO     .x6 

5.43     .30; 

26.2 

X3.26     .18 

23.44     -17 

2.66     .X5 

25.06     .37 

54.26     .x6 

47-31     .46 

3.93     '17 

5.24     .»  1 

Nov.  5a 

X3.09     .16 

23.28      .X5 

2.50     .X4 

24.78      .36 

54.XO     .X5 

46.85     .44 

3.76     .16 

5.03     .30' 

15.2 

X2.95  -.13 

23.14  -.X3 

2.38  -.11 

24.53  -.84 

53.96  -.X4 

46.42  -.41 

3.62  -.14 

4.84  -.19 

25.2 

X2.84  —.10 

23.03  — .xo 

2.28  -.09 

24.30  -%M 

53.82  -.13 

46.04  -.35 

3.48  -.13 

4.66  -.x8 

Mean 
Solar 

TCygnl 

CCapricor. 

74Cygnl 

A^Octantis. 

CCbamaele- 
ontis.  S.  P. 

ff«Cygni 

x6PegaaL 

irPegaai 

0       * 

0       t 

•       ' 

e          » 

•       f 

e           * 

•      * 

• 

Date. 

52  34 

112    51 

50  3 

173    12 

189  31 

•     41      10 

64  34 

57  20 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

21    10 

21    20 

21    32 

21  35 

21    36 

21  43 

21    48 

22      5 

8 

8 

8 

s 

s 

8 

s 

s 

July    8.6 

43.95  +.33 

51.34  +.H 

52.32  +.84 

a5.69+x.40 

46.05-  .76 

2.31  +.36 

25.69  +.35 

27.84  +.36 

18.6 

44.15      .17 

51.56     .» 

52.54   .19 

26.95   x.xa 

45.34    .«s 

a.55     .ax 

25.92      .30 

28.08       .33 

28.5 

44.29      .IX 

51.75     .16 

52.71      .15 

27.92     .83 

44.79     .« 

2.74     .16 

26.  XO     .x6 

28.28     .z8 

Aug.   7-5 

4438      .06 

51.88     .xo 

52.84     .xo 

28.58     .49 

44.48-  .31 

S.88     .xo 

26.24     .XX 

28.44    -n 

17-5 

44.41  4-.OX 

51.96     .05 

52.88  -f.04 

28.904-  .x6 

44.37     -00 

2.94  +.04 

26.32    .06 

28.53    .08 

.    27-5 

44.40  -.04 

51.99  +.0X 

52.90  -.01 

28.89-  .X7 

44-47+  -«3 

2.95  --01 

26.37  +.o« 

28.60  +.03 

Sept  6.4 

44.33     .09 

51.99  -.03 

52.86    .06 

28.55     .51 

44.86    .47 

2.92     .06 

26.37  -.03 

28.61  -.01 

16.4 

44.23     .13 

51-94     .08 

52.77       .XI 

27.86     .84 

45.43     .« 

2.82       .13 

26.33      .07 

28.59    .06 

26.4 

44.08     .16 

51.84       .XI 

52.64     .X4 

26.87   x.xa 

46.20     .88 

2.67     .17 

26.24     .XO 

28.50    .10 

Oct.    6.4 

43.91     .19 

51.72     .13 

52.48     .x8 

25.63   X.36 

47.X9   X.07 

2.47       .31 

26.  X3      .19 

28.40       .X3 

X6.3 

43.71  -.« 

51.59  -.15 

52.29  -.ao 

24.16-1.54 

48.34+x.8a 

a.26  -.33 

26.00  — .X4 

28.26  -.14 

26.3 

43-51     .«> 

51.43     .16 

52.09     .ao 

22.55   1.67 

49.63  1.33 

2.02      .33 

25.85  .15 

28.  X3     .x6 

Nov.  5-3 

43-31     .20 

51.28     .X5 

5X.89     .ax 

20.82   X.73 

50.98   1.38 

X.77      .36 

25.70     .x6 

27.95   .18 

X5.2 

43.10    .ao 

51.13     .14 

5X.68     .ao 

X9.09   X.7X 

52.39  X-40 

X.5X    .36 

25.53     .16 

27.78     .x8 

25.2 

42.91     .X9 

51.00    .xa 

5X.48     .X9 

X7.40   X.63 

53.77  1.35 

X.25   .35 

25.39     'H 

27.60     .17 

Dec.   5-2 

42.73  -.»7 

50.88  -.XX 

51.29  -.x8 

z5.83-x.48 

55.09+X.37 

Z.02  -vaa 

25.25  -.X3 

27.45  -.X4 
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ADDITIONAL  FIXED  STARS,  1897. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS^ 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 

Solar 

vOctantis. 

y  Aquarii. 

(T  Aquarii 

aLacertae. 

10  Lacertae. 

/?  Octantis. 

;iPegaai. 

Groomtxr. 

1706.  S.  P. 

• 

• 

e          f 

e          t 

0       f 

• 

• 

•       •  1 

Date. 

176  29 

91 54 

lOI    12 

40  15 

51 29 

171 55 

6659 

348    19 

h      m 

h      m 

h      m 

h       ni 

h      m 

b      m 

h      m 

h       m 

22    12 

22    16 

22    25 

22    27 

22  34 

22  35 

22   41 

22    51 

• 

s 

s 

s 

s 

S 

s 

1 

Jttly   8.6 

26.98+2.96 

23.57  +.«5 

15.26  +.26 

5-74  +-3I 

41.30  +.30 

44.97+X.42 

37.20  +.27 

45.01-  .65 

i8.6 

29.69   2.45 

23.81      .22 

X5.51  •    M 

6.03     .28 

41.58     .25 

46.30    X.23 

37-46     .25 

44-41     .53 

28.6 

31.89   1.9a 

24.02     .19 

15.74     •«> 

6.30    .23 

41.81       .21 

47.44     X.0X 

37.70     .ax 

43.94     -41 

Aug.   7-6 

33-54  »-36 

24.18     .15 

15.92     .x6 

6.50    .17 

42.01      .17 

48.33     '77 

37-89     -x6 

43-60      .26 

17-5 

34-61     .75 

24.32      .10 

16.06      .IZ 

•6.63       .XI 

42.15       .12 

48.98     .51 

38.03     .12 

43.38-  .13 

27-5 

35-03+  -09 

24.39  +.05 

16.14  +.07 

6.70  +.05 

42.24  +.07 

49-36+  .23 

38.13  +.08 

43.33+  -« 1 

Sept.  6.5 

34.79-  .57 

24.42  +.oa 

16.20  +.<^3 

6.73     •«> 

42.28  +.02 

49.45-  -06 

38.20  +.04 

43-41     .»7 

16.4 

3389  i-» 

24.42  -.01 

16.21     .00 

6.70  —.06 

42.28  —.02 

4924      .35 

38.22     .00 

43.67     .33  1 

26.4 

32.39  «.8o 

24.40     .05 

16.19  —.04 

6.61     .11 

42.24       .07 

48.74     .fa 

38.19  -.<H 

44-08     .49 

Oct.   6.4 

3a29  2.35 

24.33     .08 

16.12      .07 

6.49     .15 

42.14       .11 

48.00     .86 

38.14     .07 

44-65     -63 

X6.4 

27.68-2.80 

24.24  -.10 

16.04  — .xo 

6.32  -.18 

42.02  -.13 

47.02— X.07 

38.04  -.xo 

45.34+  -77 ; 

26.3 

24.69  3.14 

24.13     .11 

15.92       .12 

6.13       .21 

41.89       .15 

45.85    1,24 

37.94     ." 

46.20    .90  J 

Nov.    5.3 

21.37  3.39 

24.01     .12 

15.80       .12 

5.91        •« 

41.73       .17 

44-53   »-37 

37.82       .X2 

47-16    lUU 

15-3 

17.91  S.48 

23.88       .12 

15.68       .X2 

5.66      .25 

41.55       .18 

43.10   X.45 

37-69      .13 

48.23    x.xa  , 

253 

14.41  S.45 

23.77       ." 

1555     -w 

5.41       .24 

41.37     .18 

41.62   X.46 

37-55     .14 

49.42    Z.l» 

Dec.    5-2 

ZZ.OO-3*98 

23.65  -.XO 

15.44  -." 

5.18  -.23 

41.19  — .x8 

40.18-x.41 

37.41  -.13 

5o.62+z.«t 

15.2 

7.84-3.00 

23.56  -.09 

X5.33  -." 

4.95   -.22 

41.01  — .x8 

38.80-x.34 

37-29  -.w 

5I.86+X.24 

Mem 
Solar 

0  Androm. 

f  Aquarii. 

rPegasL 

^  Androm. 

f  ^  Aquarii. 

dSculptoria. 

y  Octantis. 

33Pi8ciuin. 

t 

e           t 

e          » 

• 

•       ' 

e          t 

e          t 

• 

• 

Date. 

48  14 

9636 

6649 

44    6 

108    51 

118    42 

172  35 

96  17 

h      m 

b      m 

h      m 

h      m 

h      m 

h      m 

b      m 

h      m 

22  57 

33      9 

23    15 

23  32 

23  38 

23  43 

23   46 

24      0 

July  28.6 

s 
14.29  4-.25 

8 
3.05  +.22 

8 

35.75  +.a4 

s 
34-76  +-31 

s 
55.34  +-V 

8 
37.56  +.28 

a 
i5.34+«.37 

s 
7.28  +^«5 

Aug.    7-6 

X4.52     .» 

3.26      .X9 

35.97     -» 

35-04     -as 

55.59    -n 

37-82       .24 

16.63  X.20 

7-52     .23. 

17.6 

14-70     -»5 

3-44     .'S 

36.15    .16 

35.26     .20 

55-79    .«9 

38.04       .20 

17-75     .98 

7-74    .«»i 

27.5 

14.83     .xo 

3.57     ." 

36.29       .X2 

35-44     -15 

55.97    .»5 

38.23       .16 

18.60    .70 

7.92    .16" 

Sept.  6.5 

14.90  +.05 

3.66     .07 

36.38       .08 

35.57     -w 

56.09    .10 

38.37       •" 

19.16    .40 

8.06       .12 

16.5 

14.92     .00 

3-71  +.03 

36.44  +.0* 

35.64  +.05 

56.17  +.06 

38.45   +.07 

19.41+  .xo 

8.15  +.09 

26.5 

14.91  -.05 

3.73    -00 

36.46     .00 

35.67  +.ot 

56.22  +.03 

38.49  +.03 

19.37-  -at 

8.23     .05  1 

Oct.    6.4 

X4.83     .09 

3.71  -.03 

36.44  -.04 

35.66  -.03 

56.22  -.ox 

38.51  -.01 

18.99     .5a 

8.25  +.OX  . 

16.4 

14.73       .12 

3.67    .06 

36.39   .07 

35-60     .07 

56.20     .04 

38.47       .05 

18.33     .80 

8.25  -.02 

26.4 

14.61       .14 

3-58    .09 

36.30   .09 

35.50       .IX 

56.14     -07 

38.40       .09 

17.39   1.06 

8.22      .04 

Nov.   5-3 

14.46  ~.i6 

3.48  -.10 

36.21  —.10 

35.37  --U 

56.04  -.09 

38.29  -*" 

16. 20—1.29 

8.17  -.06 , 

15.3 

14.29     .z8 

3.38    .10 

36.10       .12 

35.22     .16 

55.95     .10 

38.18       .12 

14.81    x.46 

8.09     .oBJ 

25.3 

14.10     .19 

3.27       .IX 

35-97     -13 

35.04     .18 

55.83       .XI 

38.06       .13 

13.28   X.57 

8.00     .09  ' 

Dec.    5-3 

13.91      .19 

3.16    .11 

35.85       .12 

34.85      .19 

55.72       .X2 

37.92       .14 

11.67   1.63 

7.90     .10 

15.2 

13.73     .18 

3.05     .10 

35-73     -la 

34-66     .19 

55.60       .X2 

37.78       .14 

10.02   X.64 

7.80     .10  1 

25.2 

13.56  -.x8 

2.95  -.08 

35.61  -.12 

34.46  -.20 

55.48  -.12 

37.64  -.X4 

8.39-x.5« 

7.69  —.IX  1 

35.2 

1 

13.38  -.18 

2.89  -.OS 

35.49  -.12 

34.26  -.20 

55-37  -." 

37.51  -.xs 

6.86-X.45 

7-59  -.» 

1 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Rixbt 
Ascension. 

Apparent 

Honrlj 
MoUon. 

Equation 
of  Time 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

Data. 

for 

at 

Semid. 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
natioiL 

^w:^' 

*iKr' 

Passing 
Meridian. 

h    m    • 

8 

0       r         i» 

• 

• 

w 

m     • 

»    • 

m    • 

h    m     s 

Jan.    X 

18  50  32.38 

33.X4 

-225645.5 

44.6 

IX.039 

+13.3* 

+  4    6.85 

z6  18.36 

z  11.02 

18  46  25.62 

2 

18  54  56.97 

57-80 

22  51  12. 1 

II.O 

XX.017 

14.46 

434.86 

16  18.35 

I  10.97 

18  50  22.18 

3 

18  5921.17 

22.09 

22  45  II.4 

10. 1 

IX.OOO 

15*59 

5    2.52 

16  18.34 

z  10.92 

l8  54  18.74 

4 

X9    3  44-97 

45-98 

22  38  43.7 

42.2 

xo.98a 

16.71 

5  29.77 

16  18.33 

I  10.87 

x8  58  15.30 

5 

19    8    8.32 

9.41 

22  31  49.0 

47.0 

10.963 

17.8a 

5  56.58 

z6  18.31 

I  10.81 

19    3  11.86 

6 

19  Z2  3X.2Z 

32.38 

-32  24  27.4 

25.4 

10.9^3 

+x8.»3 

+  6  22.91 

16  18.29 

z  10.75 

19    6    8.42 

7 

X9  x6  53.58 

54-83 

32  16  39.6 

37.2 

X0.9SX 

90.04 

6  48.74 

16  18.26 

1 10.68 

19  10    4.97 

8 

19  2X  15.42 

16.74 

22     825.4 

22.8 

xo.8g8 

ax.  13 

7x4.02 

16  18.23 

z  10.60 

X914    1-53 

9 

19  25  36.70 

38.09 

2x  59  45.3 

42.5 

XO.875 

aa.ao 

738.74 

16  18.19 

1 10.52 

19  17  58.09 

lO 

X9  29  57.39 

58.85 

ai  50  39-5 

36.4 

10.830 

«3.a7 

8    2.88 

16  Z8.15 

110.44 

Z9  21  54.65 

IX 

19  34  17-47 

19.01 

-21  41     8.4 

4-9 

10.823 

+a4.3a 

+  8  26.41 

16  18. 1 Z 

1 10.36 

19  25  51.21 

Z2 

19  38  36.92 

38.51 

2X  31  12.2 

8.4 

io.79« 

a5.35 

8  49.29 

16  18.06 

Z  ZO.28 

19 29  4776 

13 

19  42  55.71 

57.37 

21  20  50.9 

46.8 

XO.769 

a6.38 

9  X1.53 

16  18.01 

I  10.19 

X9  33  44.32 

M 

19  47  13.83 

15.55 

21  10     5.2 

0.8 

XO.74X 

27.40 

9  33-10 

16  17.95 

I  lO.IO 

19  37  40.88 

15 

19  51  31.26 

33.04 

20  58  55.3 

50.4 

10.713 

a8.4x 

953.98 

16  17.89 

z  10.01 

19  41  37.44 

z6 

19  55  48.00 

49^83 

-30  47  21.3 

Z6.2 

10.683 

+39.40 

+10  14.15 

16  17.81 

X    9.92 

X9  45  34.00 

17 

20    0   4.02 

5.90 

20  35  23.8 

18.4 

10.653 

30.38 

10  33.61 

16  17.73 

z    9.82 

19  49  30.55 

z8 

20    4  19.32 

21.24 

20  22  62.9 

57.2 

X0.623 

31.3s 

1052.35 

16  17.65 

X    9.72 

19  53  27.11 

X9 

20    833.88 

35.86 

20  10  19.0 

12.9 

X0.59* 

32.30 

II  10.35 

16  17.56 

X    9.62 

19  57  23.67 

20 

20  12  47.70 

49^71 

X9  57  X2.5 

6.1 

10.560 

33.a3 

II  27.61 

16  17.46 

X    9.52 

20    z  20.23 

21 

20  Z7    0.75 

2.82 

-19  43  43.6 

36.9 

10. 538 

+34.16 

+11  44." 

16  17.36 

X   9.4X 

20   5  16.78 

22 

20  2Z  13.06 

X5.X6 

19  29  52.7 

45.6 

10.496 

35.07 

II  59.86 

16  17.25 

I  9.30 

20   9x3.34 

«3 

20  25  24.60 

26.74 

19  15  40.0 

32.6 

X0.464 

35.96 

12  14.83 

16  17.14 

X   9.19 

2013    9.90 

24 

20  29  35.36 

37.53 

Z9    066.1 

58.3 

10.43a 

36.84 

12  29.04 

16  17.02 

z    9.08 

20  17    6.46 

25 

20  33  45.35 

47-56 

18  46  11.3 

3.2 

10.400 

37.71 

12  42.46 

16  16.89 

I  8.97 

20  21    3.01 

36 

203754-55 

56.77 

-x8  30  55.8 

47-3 

10.367 

+38.56 

+12  55.09 

16  16.76 

z    8.86 

20  24  59.57 

27 

20  42    2.95 

5.20 

18  15  20.1 

IX.3 

XO.334 

39.39 

13    6.93 

16  Z6.62 

X    8.75 

2028  56.13 

28 

20  46  10.56 

12.84 

17  59  24.6 

15.6 

XO.30X 

40.21 

13  17.98 

16  16.49 

X    8.63 

20  32  52.68 

29 

20  50  17. 36 

Z9.67 

X7  43    9-8 

0.5 

xo.a67 

41.02 

13  28.22 

16  Z6.35 

X    8.52 

20  36  49.24 

30 

26  54  23.36 

25.69 

X7  26  35.8 

26.3 

10. 233 

41.80 

13  37-65 

16  16.20 

X    8.41 

20  40  45.80 

31 

20  58  28.53 

30.88 

-17    943.4 

33.5 

10.199 

+42.56 

+13  46.26 

16  16.06 

X    8.29 

20  44  42.35 

Feb.    X 

2X     2  32.90 

35.26 

16  52  32.8 

22.7 

10.165 

43.30 

13  54-07 

16  15.91 

z    8.17 

20  48  38.91 

2 

2z    6  36.46 

38.82 

16  34  64.5 

54-1 

10. 131 

44.03 

14    1.05 

x6  15.75 

z    8.06 

20  52  35.46 

3 

21  10  39.18 

4^.55 

16  17  18.8 

8.3 

XO.097 

44-75 

14    7.21 

16  15.60 

X    7-95 

20  56  32.02 

4 

21  14  41.09 

43-47 

15  59  x6.4 

5.5 

10. 063 

45-44 

14  12.55 

16  15.44 

I    7-83 

2Z     028.58 

5 

21  z8  42.16 

44.55 

-X5  40  57.5 

46.4 

10.028 

+46.12 

+14  17.06 

16  15.27 

I    7;72 

2X     435.13 

6 

ax  22  42.4Z 

44.80 

Z5  22  22.6 

XI.3 

9-994 

46.77 

14  20.76 

16  15. I I 

X    7.61 

3X     831.69 

7 

21  26  41.86 

44.25 

X5    332.2 

20.8 

9.960 

47.41 

14  23.64 

16  14.94 

X    7.50 

21  12  18.25 

8 

21  30  40.48 

42.87 

Z4  44  26.6 

15.0 

9.936 

48.03 

14  25.70 

16  14.77 

X   7.38 

21  x6  X4.80 

9 

21  34  38.30 

40.69 

14  24  66.4 

54.7 

9.893 

48.63 

14  26.97 

16  14.59 

X    7.27 

21  20  11.36 

10 

21  38  35-32 

37.70 

-X4    531.9 

20.0 

9.860 

+49- « 

+14  27.42 

16  14.41 

X    7.16 

31  24     7.91 

ZI 

2Z  42  3Z.55 

33.93 

X3  45  43-7 

315 

9.827 

49.79 

14  27.09 

16  14.23 

I  7-05 

3X  28     4.47 

12 

2X  46  37.01 

29.36 

13  25  41.8 

29.7 

9.795 

50.34 

X4  25.97 

16  14.04 

X    6.95 

31  32     1.02 

13 

21  50  21.70 

24.04 

X3    527.^ 

14.8 

9.764 

50.88 

14  24.10 

i6  13.85 

I  6.84 

2X  35  57-58 

»4 

21  54  15.63 

Z7.96 

X2  44  59.7 

47.3 

9.733 

5X.40 

14  21.47 

16  13.66 

X    6.74 

21  39  54.13 

15 

21  58     8.83 

11.13 

-12  24  20.0 

7.5 

9.702 

+51.89 

+14  18.10 

16  13.46 

X    6.63 

21  43  50.69 

16 

32     2     Z.3I 

3.59 

-12    328.4 

16.0 

9.672 

+52-38 

-H14  14.02 

16  13.25 

X    6.53 

31  47  47.34 

Monb— For  1 


I  time  fakterral  of  semidiameter  passing  meridian  snbtract  a*.x9  from  the  sidereal  intervaL 
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SOLAR  EPHBMERIS,  1897. 


1 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honrlj 
Motion. 

Baudiios 

of  Time 

for 

Samr 
diameter 

Sidereal 

Tlkueof 

Semid. 

Passing 

Meridiib. 

Tune 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

^!Sl 

Right 
Ascen. 

DecU- 
nation. 

h    m    s 

• 

•       t         n 

n 

• 

• 

m     8 

t       m 

m     s 

h    m     a 

Feb.  i6 

22    2    1. 31 

3.59 

-12     3  28.4 

16.0 

9.67a 

•H3.38 

+14  14.02 

16  13.25 

1    6.53 

ax  47  47-«4  1 

17 

22    55307 

55-34 

II  42  25.4 

X2.8 

9.643 

53.85 

14    9.23 

16  13.04 

I    6.43 

21  51  43.80 

i8 

22    94415 

46.40 

XI  2071.3 

58.7 

9.615 

53.30 

14    3.74 

16  12.82 

X    6.33 

2X  55  40.35 

19 

22  13  34-57 

36.80 

10  59  46.6 

34-0 

9.587 

53.75 

13  57.60 

16  X2.6o 

X   6.23 

21  59  36.91 

20 

22  17  24.33 

26.54 

10  37  71.4 

58.8 

9.560 

54.17 

13  50.80 

16 12.38 

X    6.14 

22  3  33.46 ! 

21 

22  21  13.46 

15.63 

-10  16  26.4 

X3.8 

9.534 

+54.57 

+13  43.37 

16  I2.X5 

X    6.05 

22    7  3ao2  i 

22 

22  25    1.97 

4.11 

9  54  31.8 

X9-3 

9.509 

54.96 

13  35.31 

16  11.92 

X    5.96 

22  IX  26.57 

23 

22  28  49.87 

51-99 

9  32  28.0 

15.5 

9.484 

55.34 

13  26.66 

16  XX.69 

X    5.87 

22  15  23.12 

24 

22  32  37- 19 

39-29 

9  10  X5.6 

3.2 

9.460 

55.69 

13  17*43 

x6  X1.45 

x    5.78 

22  19  19.68 

25 

22  36  23.96 

26.01 

8  47  54-9 

42.5 

9.437 

56.03 

13    7.63 

X6  XI. 2X 

I  5.70 

22  23  X6.23 

26 

22  40  10.17 

12.20 

-  8  25  26.1 

13-9 

9.4x4 

+56.35 

+X2  57.28 

16  X0.97 

I  5.6X 

22  27  X2.79  j 

27 

22  43  55-83 

57.84 

8    249.8 

37.7 

9.S93 

56.66 

X2  46.40 

16  X0.73 

X    5.53 

22  3X    9  34 

28 

22  47  41.00 

42.96 

7  39  66.4 

54.4 

9.37* 

56.95 

12  34-99 

16  X0.48 

X    5.45 

22  35    5.90 

Mar.  I 

22  51  25.65 

27.58 

7  17  16.4 

4-5 

9.351 

57.31 

12  23.10 

16  10.23 

X    5.38 

2239    2.45 

2 

22  55    9.82 

XI.71 

65420.1 

8.4 

9.331 

57.46 

12  10.7X 

x6    9.98 

X    5-3T 

22  42  59.00  . 

3 

22  58  53.52 

55.37 

~  6  31  18.0 

6.4 

9.5W 

+57.70 

+"  57-85 

X6    9.74 

x    5.25 

22  46  55.^ 

4 

23    236.75 

38.57 

6    770.4 

59.0 

9.393 

57.91 

II  44.52 

i6    9.49 

X    5.18 

22  50  52.11 

5 

23    61954 

21.32 

5  44  57.8 

46.5 

9.274 

58.12 

ix  30.76 

16    9.24 

X    5.X2 

22  54  48.66 

6 

23  xo    X.90 

3.63 

5  21  40.5 

29.5 

9.357 

58.30 

IX  16.56 

X6    8.98 

X    5»o6 

22  58  45.22  ' 

7 

23  X3  43.86 

45.56 

4  58  19-3 

8.4 

9.a4X 

58.46 

XX    1.97 

x6    8.73 

X    5.0X 

23    241.77 

8 

23  17  25.42 

27.08 

-  4  34  54.1 

43.6 

9.325 

+58.61 

+JO  46.98 

16    8.48 

X    4-95 

23    638.33 

9 

23  2Z     6.61 

8.23 

4  IX  25.6 

15.3 

9.909 

58.7s 

xo  3X.62 

X6    8.22 

X    4.90 

23  xo  34.88 

lO 

23  24  47-43 

49.02 

3  47  54.2 

44.2 

9.X94 

58.86 

XO  X5.90 

x6   7.97 

X    4.85 

23  14  3X.43 

XI 

23  28  27.93 

29.46 

324  20.1 

X0.3 

9.180 

58.97 

9  59.84 

x6    7.71 

X    4.80 

23  x8  27.99  ' 

X2 

23  32    8.10 

9.59 

3    043.8 

34-2 

9.X67 

59.05 

9  43-45 

16    7.45 

X   4.76 

23  22  24.54 

13 

23  35  47-99 

49.43 

-  2  36  65.7 

56.3 

9.156 

-^59.I3 

+  9  26.78 

16   7.19 

X    4.72 

23  26  21.09 

14 

23  39  27.59 

28.98 

2  X3  26.1 

Z6.9 

9.Z45 

59.18 

9   9.83 

x6   6.93 

X    4.68 

23  30  17.65 

15 

2343    6.94 

8.29 

X  49  45-3 

36.4 

9.X35 

59.32 

8  52.63 

16    6.66 

X    4.65 

23  34  X4.20 

•      i6 

23  46  46.06 

47.36 

X  25  63.6 

55-1 

9.126 

59.34 

8  35-21 

x6    6.39 

I  4.62 

23  38  10.75  ' 

17 

23  50  24.98 

26.23 

X    221.5 

X3-2 

9.117 

59.35 

8  17.57 

x6    6.12 

X    4.59 

23  42    7.31  , 

i8 

2354    3-71 

4.92 

-  03839.1 

3X.2 

9. 1 10 

+59.36 

+  7  59-75 

x6    5.85 

X   4.57 

2346    3.86 

19 

23  57  42.29 

43.46 

-014  57.1 

49.5 

9.105 

59.34 

7  41.78 

x6    5-57 

X    4.55 

23  50    0.41  I 

20 

0    1  20.73 

21.85 

+  08  44.5 

5X.8 

9.XO0 

59.31 

723.68 

X6    5.30 

X   4.53 

23  53  56-97 

21 

0    459.07 

60.14 

03225.1 

32.2 

9.093 

59.17 

7    5.47 

x6    5.02 

X    451 

23  57  53.52  j 

22 

0    837.33 

38.35 

056    4.7 

11.4 

9.093 

59-12 

6  47.16 

16    4.74 

X    4-50 

0    I  5ao7 

23 

0  12  15.52 

16.50 

+  I  19  42.7 

49.1 

9.091 

+59.05 

+  6  28.80 

16    4.46 

X    4.49 

0    5  46.63  1 

24 

0  15  53*66 

54-59 

X  43  18.8 

24.9 

9.090 

58.96 

6  10.40 

16    4.18 

X    4-48 

0   9  43.18  1 

25 

0  X9  31.79 

32.68 

2    6  52.6 

58.4 

9.089 

58.86 

551.98 

16    3.89 

X    4.48 

0  X3  39.73 

26 

023   9.92 

10.76 

2  30  23.9 

29.4 

9.089 

58.74 

5  33.56 

x6    3.61 

X   4.48 

0  17  36.29  i 

27 

0  26  48.07 

48.86 

2  53  52.2 

57.4 

9.090 

58.61 

5  I5-I7 

x6    3-33 

X    4.48 

0  21  32.84 

28 

0  30  26.26 

27.01 

+  3  17  17.2 

22.0 

9.091 

+58.47 

+  4  56.81 

16    3.04 

X    4-48 

0  25  29.40 

29 

034    4.51 

5.22 

3  40  38.5 

430 

9.094 

58.30 

4  38.51 

16    2.76 

X    4-49 

0  29  25.95 

30 

0  37  42.83 

43.49 

4    355.6 

59-9 

9.097 

58.12 

4  20.29 

16    2.48 

I  4.50 

0  33  22.50 

31 

0  41  21.26 

21.87 

427    8.5 

12.3 

9.10a 

57.93 

4    2*16 

16    2.20 

X    4.51 

0  37  19.05  1 

32 

0  44  59.80 

60.36 

4  50  16.4 

20.0 

9.103 

57.72 

344.14 

x6    X.92 

I    4-53 

0  41  15.61 

33 

0  48  38.46 

38.99 

+  5  13  19.2 

22.6 

9.113 

+57.50 

+  326.25 

16    X.64 

I    4-55 

0  45  X2.I6  1 

34 

0  52  17.26 

_^7.74 

+  5  36  16.3 

.19-4 

9. 1 19 

+57.26 

+  3    8.50 

16    1.36 

_i_4-57 

049  872J 

Mon.~-For  nu 

lantime 

Uitervaloftemi 

diamecei 

r  passing 

meridla 

jiftabtraeto^ 

xSCromtha 

tidereailiit 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

' 

Date. 

Apparent  RiKht 

nMtfiT 
UoUon. 

BaaBdon 

Semi- 

di4uneter 

at 

Sidereal 
Time  of 
Semid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

N^Sk. 

Mean  Noon. 

n^£5l 

JS&. 

Dedl- 
nation. 

Agp^n. 

*iKr* 

Passing 
Meridian. 

h     TO      8 

• 

•      r         » 

m 

• 

m 

m     • 

»          V 

xn    s 

-  h    m     B 

Apr.    I 

0  44  59.80 

60.36 

+  4  50  X6.4 

20.0 

9.iat 

+37.7« 

+344x4 

x6    1.93 

X    4-53 

0  41  15.6X 

2 

0  48  38.46 

38.99 

5  13  19.2 

22.6 

9.2IS 

37.50 

3  26.25 

x6    X.64 

X    4.53 

045  12.16 

3 

0  52  17.26 

17.74 

5  36  16.3 

X9.4 

9-XZ9 

ir-«6 

3    8.50 

x6    1.36 

X    4.57 

049    8.72 

4 

0  55  56.2X 

56.65 

5  59   7.6 

XO.4 

9.z>6 

97.00 

2  5a9x 

x6    x.og 

X    4.60 

053    5.27 

5 

0  59  35.33 

35-73 

6  21  52.6 

55.0 

9>I34 

96*79 

2  33.48 

16   0.82 

X    4.63 

P57    X.82 

6 

I    314.64 

X4.99 

+  6  44  30.9 

33.x 

9.14s 

+96^ 

•¥Z  X6.24 

16   0.55 

X    4-66 

X    038.38 

7 

X    654-15 

54.45 

7    7    2.2 

4-x 

9.I5X 

96.16 

159.20 

16   0.28 

X    4.69 

X   454.93 

8 

I  10  33.88 

34x4 

7  29  26.2 

27.7 

9.100 

99-84 

X4^37 

x6   0.0X 

X    4.73 

X    85X.48 

9 

I  14  13.84 

X4-05 

7  5X  42.4 

43.6 

9.170 

99-9X 

X  23-78 

15  59.74 

X    4.77 

X  12  48.04 

xo 

I  17  54.04 

54.22 

8  13  50.5 

5X.6 

O.181 

99.X7 

X    9.44 

X5  59.47 

X    4.8X 

X  16  44.59 

XX 

X  21  34.52 

34.65 

+  8  35  50.3 

5X.2 

9.293 

+94.8X 

+0  53.36 

1559.21 

X   4.85 

X  2041.15 

X2 

X  25  15.29 

15.38 

8  57  4X.5 

42-X 

9.805 

94-44 

0  37.58 

1558.94 

X   4.90 

X  24  37.70' 

13 

X  28  56.34 

56.40 

9  X9  23.7 

24.0 

9.az8 

94.06 

0  22.  xo 

1558.68 

X   4.94 

X  28  34.25 

M 

X  32  37-74 

37.75 

9  40  56.5 

56.7 

9-«a 

93-67 

+0  6.93 

X5  58.42 

X    4-99 

X  32  30.81 

15 

I  36  19.46 

X9.44 

xo   2  X9.7 

X9.6 

9.S46 

93.96 

-0  7.90 

X5  58.16 

X    3.04 

X  36  27.36 

x6 

140    1.54 

1.48 

+10  23  33.P 

32.6 

9.961 

+99.84 

-0  22.37 

X5  57.89 

I    5-xo 

X  40  23.92 

17 

I  43  44.00 

43.90 

10  44  36.0 

35.5 

9.a;7 

5«.4X 

0  36.47 

X5  57.63 

I    5.X6 

X  44  20.47 

x8 

X  47  26.86 

26.72 

XX    528.5 

27.7 

9*a94 

5X.96 

0  50.17 

X5  57.36 

X    5.22 

I  48  17.03 

X9 

X  51  laxx 

9.95 

XX  26  10. X 

9.x 

9.sxa 

9X.90 

X    3.46 

15  57.10 

I    5.28 

X  52  13.58 

20 

I  54  53.8X 

53.6X 

XX  46  40.6 

39.4 

9.»o 

5X.03 

I  X6.32 

15  56.84 

X    5.34 

X  56  10.14 

2X 

X  58  37.95 

37.72 

+X2     659.5 

58.2 

9-349 

+90.59 

-X  28.72 

15  56.58 

X    5-40 

2     0     6.69 

22 

.2    222.56 

22.29 

12  27    6.6 

5.2 

9.368 

90.04 

X  40.68 

X5  56.32 

X    5.47 

a   4   3.25 

23 

2    6    7.64 

7-35 

1247    X.6 

O.X 

9.388 

49.53 

X  52.14 

15  56.06 

X    5-53 

2   759.80 

24 

2    953.22 

52.89 

X3   644.1 

42.4 

9.409 

49.01 

2     3.X3 

15  55.80 

X    5.60 

2  XX  36.35 

25 

2  13  39.28 

38.92 

X3  26  X3.8 

X2.0 

9.430 

48.47 

2  X3.62 

X5  55.54 

X    5.67 

2  X5  52.91 

26 

2  17  25.85 

25.48 

+X3  45  30.4 

28.5 

9-453 

+47.9X 

-2  23.60 

15  55.29 

X    5.74 

2  19  49.46 

27 

2  2X  12.95 

X2.55 

X4    433.5 

3X.5 

9.474 

47.54 

233.06 

X5  55.04 

X    5.82 

2  23  46.02 

28 

225     0.58 

0.14 

14  23  22.7 

2a6 

9.496 

46.76 

24X.99 

15  54.79 

X    5.89 

2  27  42.58 

29 

2  28  48.73 

48.28 

14  4X  57.8 

55.6 

9.9x8 

46.16 

2  50.40 

15  54-54 

X    5-97 

2  3X  39.13 

30 

2  32  37.41 

36.95 

X5    0  X8.3 

x6.o 

9-940 

45.99 

2  58.26 

X5  54-30 

X    6.04 

2  3^  35.69 

May   I 

2  36  26.65 

26.X6 

+X5  x8  24.0 

2X.6 

9.563 

+44.93 

-3    5.59 

X55406 

X     6.X2 

2  39  32.24 

2 

2  40  16.43 

X5.92 

X5  36  X4.5 

X2.X 

9.585 

44.98. 

3  X2.36 

15  5383 

X    6.20 

2  43  28.80 

3 

244     6.75 

6.22 

X5  53  49.5 

47.x 

9.606 

43.63 

3  X8.59 

1553-60 

X    6.28 

2  47  25.35 

4 

2  47  57.62 

57.08 

16  XX    8.6 

6.2 

9-69X 

49.97 

3  24.27 

X5  53-37 

X    6.37 

2  5X  2X.9X 

5 

2  5x  49.05 

48.49 

x6  28  X1.6 

9.x 

9-694 

49.99 

3  29.40 

X5  53. X5 

X    6.45 

2  55  X8.47 

6 

2  55  41.02 

40.45 

+16  44  58.x 

55.6 

9.^ 

+4X-99 

-3  33.99 

15  52.93 

X    6.53 

2  59  15.02 

7 

2  59  33-55 

32.97 

X7    X27.7 

25.2 

9.700 

40.88 

3  38.03 

15  52.72 

I  '6.6x 

3    31X.58 

8 

3    3  26.62 

26.02 

X7  X7  40.3 

37-8 

9.783 

40.  z6 

3  4I-30 

X5  52.5X 

X    6.69 

3    7    8.X3 

9 

3    720.25 

X9.65 

17  33  35.6 

33.x 

9.746 

39.44 

344.43 

15  52.30 

X   6.77 

3  XX    4.69 

10 

3  XX  14.44 

13.83 

17  49  x3.x 

Z0.6 

9.769 

38.69 

3  46.80 

15  32.10 

X    6.86 

3x5    X.25 

II 

3x5    9.X9 

8.57 

+x8    432.7 

30.3 

9.79s 

+37-94 

-3  48.6X 

X5  5X.89 

X    6.94 

3  x8  57.80 

12 

3x9    4.49 

3.86 

18  19  34.2 

3X.8 

9.816 

57.18 

349.86 

X5  5X.69 

X   7.02 

3  22  54.3^ 

13 

3  22  60.35 

59.73 

i8  34  17.X 

X4.7 

9.Q99 

36.4X 

350.56 

X5  5X.49 

X    7.10 

3  26  50.91 

M 

3  26  56.77 

56.14 

x8  48  4X.3 

39-0 

9.861 

39.6a 

350.7X 

X5  5X.30 

X    m8 

3  30  47.47 

15 

3  30  53.76 

53X3 

X9    246.5 

44-2 

9.886 

34-69 

350.28 

15  5X.IO 

X    7.26 

3  34  44.03 

16 

3  34  51.30 

50.67 

+19  x6  32.4 

30.1 

9.9x0 

+34.01 

-3  49.28 

15  50.9X 

X    7-34 

3  38  40.59 

17 

3  3«  49.41 

48.79 

+X9  29  58.8 

56.6 

9-933 

+33.X9 

-3  47-73 

1550.72 

X    7-42 

3  42  37.X4 

NoT&— Fori 


I  time  itttaoal  of  ■cmldiamoter  paaaing  meridian,  anbtnct  0^08  flraai  dM  tidcreal  intoraL 
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SOLAR  BPHEMERIS,  1897. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

- 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Decfination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Meu 
Kooo. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

h    m    s 

s 

0     f      f* 

w 

s 

u 

m     s 

»        m 

m     8 

h    m     • 

May  17 

3  38  49.41 

48.79 

+19  29  58.8 

56.6 

9.933 

+33.19 

-3  47.73 

15  50.72 

I    7.42 

3  42  37.Z4 

18 

34248.10 

47.47 

1943    5-4 

3.4 

9.957 

S8.36 

3  4562 

15  50.53 

I    7.50 

3  46  33.70 

19 

34647.32 

46.70 

19  55  52.1 

50.1 

9.980 

31.5a 

342.94 

15  50.34 

I    7.58 

3  50  30.26 

20 

35047.11 

46.50 

20    8  X8.3 

16.4 

10.003 

30.67 

3  39.72 

15  50.16 

X    7.66 

3  54  26.81 

21 

3  54  47.46 

46.86 

20  20  24.1 

22.3 

X0.026 

39.8X 

3  35.93 

15  49.97 

I     7.73 

3  58  23.37 

22 

3*5848.36 

47.77 

+20  32    9.0 

7-4 

I0.Qi9 

+38.94 

-3  31.59 

15  49.79 

r   7.80 

4    2  X9.93 

23 

4    249.79 

49.21 

20  43  33.0 

31.4 

X0.07X 

38.05 

3  26.7X 

X5  49.62 

I    7.87 

4    6x6.49 

24 

4    6  51.75 

51.19 

20  54  35.6 

34.2 

X0.093 

37.16 

3  21.30 

15  49.45 

X    7.94 

4  10  Z3.04 

25 

4  10  54.25 

53.69 

21    5  x6.8 

15.4 

I0.XX4 

36.36 

3  15.38 

15  49.28 

X    8.01 

414    9-60 

26 

4  14  57.24 

56.71 

2Z  15  36.1 

34-7 

XO.X35 

aj-SS 

3    8.94 

15  49.12 

1    8.08 

4x8    6.Z6 

27 

4x9    0.72 

0.20 

+21  25  33.5 

32.2 

IO.X55 

-H4.43 

—3     2.0X 

15  48.96 

X    8.15 

422    2-72 

28 

423    4.70 

4.20 

21  35    8.6 

7.4 

10.175 

33.50 

254.60 

X5  48.81 

X     8.2X 

4  25  59.27 

29 

427    912 

8.64 

21  44  21.3 

20.2 

IO.X94 

33.56 

2  46.73 

1548.66 

x'8.27 

4  29  55  83 

30 

4  31  14.01 

13.55 

21  53  X1.4 

10.4 

xo.3ia 

31.68 

2  38.4X 

15  48.51 

1  8.33 

4  33  52.39 

31 

4  35  19.31 

18.88 

22    138.5 

37-7 

10.230 

•0.66 

2  29.65 

15  48.37 

X    8.39 

4  37  48.95 

June   I 

4  39  25.01 

24.61 

+22    942.8 

41.9 

10.346 

+X9.70 

-2  2O.5X 

15  48.24 

X   8.44 

4  4X  45.5X 

2 

44331.10 

30.73 

22  17  23.7 

23.1 

X0.262 

18.73 

210.99 

15  48." 

X    8.50 

4  45  42.06 

3 

4  47  37.56 

37.20 

22  24  41.3 

40.7 

xo.a76 

17-75 

2     1.09 

15  4798 

X    8.55 

4  49  38.62 

4 

4  51  44.35 

44.03 

22  31  35.5 

34.9 

XO.990 

16.76 

X  50.85 

15  47.86 

z   8.60 

4  53  35.18 

5 

4  55  51.47 

51.17 

22  38    5.9 

5.4 

10.303 

15.77 

X  40.30 

15  47-75 

X    8.65 

4  57  3X.74 

6 

45958.88 

58.61 

+22  44  X2.5 

X2.I 

10.3x5 

+14.78 

-X  29.44 

15  47.65 

X    8.69 

5    128.30 

7 

5    4    6.57 

6.34 

22  49  5^I 

54.7 

10.336 

X3.78 

X  18.31 

15  47.54 

X    8.73 

5    5*4.86 

8 

5    814.52 

14-32 

22  55  13.8 

13.4 

X0.336 

X3.78 

X    6.91 

15  47.44 

X   8.77 

5    9  2I.4X 

9 

5  12  22.70 

22.56 

23    0    8.2 

8.0 

10.346 

IX.77 

0  55.28 

15  47-34 

z    8.80 

5  X3  17.97 

xo 

5  16  3V" 

30.98 

23    438.5 

38.3 

XO.355 

10.76 

0  43.43 

15  47.25 

X    8.83 

5  17  X4.53 

ZI 

5  20  39.72 

39.62 

+23    844.4 

44.3 

10.363 

+  9.75 

-0  31.39 

15  47.16 

I    8.86 

5  2Z  ZZ.09 

22 

5  24  48.49 

48.43 

23  12  25.9 

25.9 

10.369 

8.73 

0  19.16 

15  47.07 

X    8.88 

525     7.65 

13 

5  28  57.43 

57.41 

23  15  42.9 

42.9 

X0.375 

7.71 

-0     6.77 

X5  46.99 

X    8.90 

529     4-21 

14 

5  33    6.51 

6.53 

23  x8  35.4 

35-4 

XO.38X 

6.69 

+0     5.75 

15  46.91 

I    8.92 

5  33    0.76 

X5 

5  37  15.72 

15.77 

2321    3.3 

3.3 

ia386 

5.66 

0  18.4X 

15  46.83 

X    8.94 

5  36  5732 

z6 

5  41  25.04 

25.12 

+2323    6.5 

6.5 

10.390 

+  4.63 

+031.16 

15  46.76 

X    8.95 

5  40  53.88 

17 

5  45  34-43 

34.56 

23  24  44.9 

44.9 

X0.393 

3.60 

044.00 

15  46.69 

I  8.96 

54450.44  . 

z8 

5  49  43.91 

44.06 

23  25  58.7 

58.7 

XO.395 

3.56 

0  56.90 

X5  46.62 

X    8.97 

5  48  47-00 

19 

5  53  53.42 

53.61 

23  26  47.6 

47.6 

X0.397 

1.53 

I     9.86 

15  46.56 

X    8.97 

5  52  43.56  1 

20 

558    2.95 

3.19 

23  27  1 1.8 

11.8 

10.397 

+  a5o 

X  22.84 

X5  46.50 

X    8.97 

5  56  40.12  1 

21 

6    2  12.49 

12.77 

+23  27  XI. 0 

XI.O 

10.397 

-0.54 

+1 35.83 

15  46.44 

I  8.97 

6    036.67  ' 

22 

6    6  22.00 

22.31 

23  26  45.6 

45.6 

10.396 

X.57 

X  48.79 

15  46.38 

X    8.96 

6    433-23 

23 

6  xo  31.48 

31.83 

23  25  55-3 

55.3 

10.393 

3.61 

2     I.7X 

15  46.33 

X    8.95 

6    829-79 

24 

6  X4  40.90 

41.28 

23  24  40.2 

40.0 

XO.390 

3.64 

2  X4.56 

15  46.29 

X    8.94 

6  Z2  26.35  ' 

25 

6  18  50.21 

50.62 

2323    0.3 

o.x 

10.386 

4.^ 

2  27.32 

15  46.25 

z    8.92 

6  z6  22.91 

26 

6  22  59.40 

59.86 

+23  20  55.7 

55.5 

10.38X 

-5.69 

+239.96 

15  46.22 

z    8.90 

6  20  19.47 

27 

6  27    8.46 

8.96 

23  18  26.5 

26.1 

10.373 

6.73 

2  52.46 

15  46.19 

z    8.87 

6  24  z6.o2 

28 

6  31  17.34 

17.87 

23  15  32.8 

32.3 

10.365 

7.74 

3    4.78 

15  46.17 

Z     8.84 

6  28  12.58 

29 

6  35  26.03 

26.59 

23  12  14.4 

X3.9 

10.357 

8.76 

3  X6.91 

15  46.15 

z    8.8x 

632    9-X4 

30 

G  39  34.48 

35.08 

23    8  31.6 

31.0 

10.347 

9.78 

3  28.82 

15  46.14 

z    8.78 

636    5.70  I 

31 

6  43  42.71 

43.32 

+23    424.6 

23.9 

10.336 

-XO.79 

+3  40.47 

X5  46.14 

X    8.75 

640    2.26 

32 

6  47  50.63 

51.29 

+22  59  53.4 

52.6 

X0.324 

— 1X.80 

+3  51.84 

X5  46.14 

X    8.7X 

64358.82 

NoTC— For  maan  time  Iixterval  of  aamidiameter  passing  meridian  snbtraot  0^.19  from  the  aidcraal  iatacraL 


SOLAE  EPHEMERIS,  1897. 


381 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
ofTime 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
lima 

Dattt. 

for 

^{ 

Seraid. 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

*?f<s;t*" 

^TT 

Passing 
Meridian. 

1 

h    m     8 

s 

0       r         H 

» 

• 

1* 

m     8 

t       m 

m     8 

h    m     r 

ijuly    1 

6  43  42.71 

43.32 

+23      424.6 

23.9 

10.336 

-10.79 

+3  40.47 

15  46.14 

I    8.75 

6  40    2.26 

2 

6  47  50.63 

51.29 

22  59  53.4 

52.6 

10.324 

11.80 

3  51.84 

15  46.14 

1    8.71 

6  43  58.82 

3 

6  51  58.26 

58.95 

22  54  58.0 

57.2 

10.311 

12.80 

4    2.93 

15  46.14 

1    8.67 

6  47  55-37 

4 

656    5.57 

6.30 

22  49  38.8 

37.8 

10.397 

13.80 

4  13.68 

15  46.15 

1    8.63 

6  51  51-93 

5 

7    0^2.54 

13.30 

22  43  55-7 

54-7 

10.283 

14.78 

4  24.08 

15  46.17 

I    8.58 

6  55  48.49 

6 

7    419.13 

19.91 

+223749.1 

47.9 

10.267 

-15.76 

+4  34.12 

15  46.19 

1    8.53 

6  59  45.05 

7 

7    825.34 

26.15 

22  31  18.9 

17-5 

Z0.250 

16.73 

4  43.75 

15  46.22 

I    8.48 

7    341-61 

8 

7  12  31.14 

31.98 

22  24  25.4 

23.9 

10.233 

17.70 

453.00 

15  46-25 

I    8.43 

7    738.17 

9 

7  16  36.52 

37.38 

22  17    8.8 

7.2 

I0.2I5 

18.67 

5    1.82 

15  46.28 

I    8.37 

7  XI  34-73 

lO 

7  20  41.47 

42.34 

22     9  29.2 

27.5 

10.197 

19.63 

5  10.21 

15  46.32 

1    8.31 

7  15  31.28 

II 

7  24  45.96 

46.86 

+22      I  26.9 

25.1 

XO.X78 

-«>.57 

+5  18.14 

15  46.36 

I    8.25 

7  19  27.84 

12 

7  28  49.98 

50.90 

21  52  61.8 

59-9 

10.158 

31.50 

5  25.63 

'  15  46.41 

1    8.19 

7  23  24.40 

13 

7  32  53-53 

54.47 

21  44  14.4 

12.3 

10.138 

22.43 

5  32.61 

15  46.46 

I    8.12 

7  27  20.96 

14 

'    7  36  56.60 

57.55 

2135    4-6 

2.5 

10. 118 

a3.35 

5  39.12 

15  46.51 

I    8.05 

7  31  17-51 

15 

7  40  59.18 

60.15 

21  25  32.9 

30.6 

10.097 

84.37 

545.14 

15  46.56 

I    7.98 

7  35  14-07 

i6 

7  45    x-24 

2.23 

+21  15  39.4 

37.0 

10.076 

-25.18 

+5  50.64 

15  46.62 

I    7-91 

7  39  10.63 

17 

749    2.81 

3.80 

21     524.1 

21.5 

10.054 

26.08 

5  55-65 

15  46.68 

I    7.83 

7  43    7-19 

i8 

7  53    3.85 

4.85 

20  54  47.2 

44-6 

10.032 

26.97 

6    0.12 

15  46.74 

I    7-75 

7  47    3.75 

19 

7  57    4.36 

5.38 

20  43  49-3 

46.5 

10.010 

27.85 

6    4.08 

15  46.81 

I    7.67 

•751    0.30 

20 

8    I    4-35 

5.37 

20  32  30.2 

27.4 

9.988 

28.72 

6    7.50 

15  46.88 

I    7.59 

7  54  56.86  V 

21 

8    5    3.78 

4.81 

+20  20  50.5 

47-5 

9.965 

-29.58 

+6  10.38 

15  46.96 

I    7.51 

7  58  53.42 

22 

8    9    2.67 

3.70 

20    8  50.2 

47.0 

9.94a 

30.43 

6  12.71 

15  47.04 

1    7.43 

8    249.97 

23 

8  13    1. 00 

2.03 

19  56  29.5 

26.3 

9.919 

31.27 

6  14.47 

15  47.12 

I    7-35 

8    646.53 

24 

8  16  58.76 

59.80 

19  43  48.7 

45.4 

9.895 

32.10 

6  15.68 

15  47.21 

I    7.27 

8  10  43.09 

25 

8  20  55.95 

56.98 

19  30  48.4 

44.9 

9.871 

32.9a 

6  16.30 

15  47- 30 

I    7.# 

8  14  39.65 

26 

8  24  52.57 

53.60 

+19  17  28.3 

24.8 

9.847 

-33-73 

+6  16.36 

15  47-40 

I    7.10 

8  18  36.20 

27 

8  28  48.59 

49.62 

19    349.1 

45.5 

9.822 

34.52 

6  15.84 

15  47-51 

I    7.02 

8  22  32.76 

28 

8  32  44.02 

45.04 

18  49  50.8 

47.3 

9.797 

35.31 

6  14-71 

15  47.62 

I    6.93 

8  26  29.32 

29 

8  36  38.86 

39.87 

18  35  34.1 

30.5 

9.772 

36.08 

612.98 

15  47.74 

X    6.84 

8  30  25.87 

30 

8  40  33.08 

34.09 

18  20  59.0 

55.3 

9-747 

36.84 

6  10.64 

15  47.86 

I    6.76 

8  34  22.43 

31 

8  44  26.71 

27.71 

+18    6    5.7 

2.0 

9.7«a 

-37.59 

+6    7.71 

15  47.98 

1    6.67 

8  38  18.99 

Aug.    I 

8  48  19.70 

20.67 

17  50  55.0 

51.2 

9.696 

38.31 

6    4-13 

15  48.11. 

I    6.59 

842  15.54 

2 

8  52  12.08 

13.04 

17  36  26.7 

22.8 

9.671 

39.03 

559.96 

15  48.24 

1    6.50 

8  46  12.10 

3 

856    3.85 

4-79 

17  1941.3 

37-3 

9.645 

39.74 

555.16 

15  48.38 

I    6.42 

8  50    8.66 

4 

8  59  54.99 

5592 

17    3  390 

35.1 

9.619 

40.43 

.     5  49.75 

15  48.53 

I    6.33 

854    5.21 

5 

9    345.52 

46.43 

+16  47  20.4 

16.6 

9.593 

"41.11 

+5  43.71 

15  48.68 

I    6.24 

858    1.77 

6 

9    735.43 

36.33 

16  30  45.6 

41.8 

9.567 

41.78 

5  37-09 

15  48.83 

I    6.15 

9    1  58.33 

7 

9  "  24.74 

25.62 

16  13  54.9 

5I.I 

9-543 

42.44 

5  2984 

15  48.98 

I    6.07 

9    554.88 

8 

9  15  13.46 

14.31 

15  56  48.5 

44-7 

9.517 

43-08 

521.99 

1549-14 

I    5.99 

9    951.44 

9 

919    1.56 

2.40 

15  39  27.0 

23.2 

9.493 

43.71 

5  13-54 

15  49.31 

I    5-90 

9  13  47-99 

10 

9  22  49.10 

49.89 

+15  21  50.5 

46.8 

9.469 

-44.33 

+5    452 

15  49.47 

I    5-82 

9  17  44-55 

II 

9  26  36.05 

36.82 

15    3  59-1 

55.5 

9.445 

44.94 

4  54.«2 

15  49.64 

I    5-74 

9  21  41.10 

12 

9  30  22.44 

23.^9 

14  45  53.4 

49.8 

9.4M 

45.53 

4  44-75 

15  49.81 

I    5-66 

9  25  37-66 

13 

9  34    8.28 

8.99 

14  27  33.7 

30.2 

9.399 

46.IX 

4  34-03 

15  49.98 

I    5.58 

9  29  34.22 

M 

9  37  53.57 

54.26 

14    859.9 

56.5 

9.376 

46.68 

4  22.78 

15  50.16 

I    5-50 

9  33  30.77 

15 

9  41  38.35 

39.00 

+13  50  12.7 

9.5 

9.354 

-47.24 

+4  11.00 

15  50.33 

1    5.43 

9  37  27.33 

16 

9  45  22.6l 

23^23 

+13  31  12.1 

9.0 

9.333 

-47.79 

+358.70 

1550.51 

1    5 J^ 

941  23.88 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian  subtract  o^.ig  from  the  sidereal  int«rral« 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Apparent  Right 

Apparent 
DecIinatiDD. 

Hottny 

of  Time 

Setni- 

Sidereal 

Sideml 

^     JHt*. 

diJ  meter  1 

Ft  me  ol 

Semid 

Pasatnc 

Meridian. 

Time 

Mean  Noon. 

App. 
Nopn. 

Mean  Noon. 

Noon. 

Right 
A8cen. 

DecU- 
nation. 

*jjsr' 

*?£r 

of 
Mean 
Noon. 

h    m     8 

8 

•     »      » 

t» 

• 

m 

m     8 

r         w 

m     B 

h    m      t 

Aug.  i6 

9  45  22.61 

23.23 

+13  31  12.1 

9.0 

9*333 

-47-79 

+  3  58.70 

15  50.51 

X     5.35 

9  41  23.88 

17 

9  49    6.37 

6.95 

13  II  58.7 

55-7 

9*3x3 

4&SS 

345.90 

15   50.69 

I    5.28 

94520.44 

18 

9  52  49.64 

50.20 

12  52  32.5 

29.6 

9.293 

48.84 

332.62 

15   50.88 

I     5.21 

9  49  16.99 

19 

9  56  32.44 

32.95 

12  32  54.0 

51.2 

9.274 

49.35 

3x8.86 

15  51.06 

X    5.X4 

9  53  13.55 

20 

10    014.77 

15.25 

12  13     3.3 

0.7 

9.355 

49.85 

3    4.64 

15   51.25 

X    5-or 

9  57  10.10 

21 

10    3  56.66 

57X0 

+11  52  60.9 

58.5 

9.236 

-50.34 

+  2  49.98 

X5  5x44 

I    5.00 

10    I    6.66 

22 

10    7  38.11 

38- 5X 

II  32  47.1 

44.9 

9.2x8 

90A> 

2  34-88 

15  51.64 

X    4-93 

10    5    3.21 

23 

10  II  19.14 

19.50 

XI  12  22.2 

20.2 

9.201 

5x.a5 

a  19.35 

15  51.84 

I    4.87 

10    8  59.77 

24 

10  14  59.76 

60.08 

10  51  46.6 

44.8 

9.184 

51.69 

a   3.4^ 

X5  52.04 

I    4.81 

10  12  56.32 

25 

10  18  39.97 

40.25 

10  30  60.5 

58.9 

9.168 

5«.iS 

X  47.08 

X5  52.25 

X    4.75 

10  16  52.87 

26 

10  22  19.80 

20.03 

+10  10     4.2 

3.0 

9.152 

-58.54 

4-  X  30.35 

X5  52.47 

X    4.69 

10  20  49,43 

27 

10  25  59.24 

59-43 

9  48  58.4 

57.3 

9.136 

59.94 

I  X3-25 

15  52.69 

X    4.63 

xo  24  45.98 

88 

TO  29  38.33 

38.47 

92743.x 

42.3 

9.xti 

53*33 

0  55.78 

15  52.91 

X    4.58 

10  28  42.54 

«9 

10  33  17.05 

17.15 

9    6  18.8 

X8.2 

9.107 

53*69 

037.96 

X5  53.X3 

X    4.53 

103239.09 

30 

XO  36  55.44 

55.49 

8  44  45.8 

45.5 

9.093 

54.04 

0x9.80 

X5  53.36 

I  4.48 

xo  36  35.64 

31 

XO  40  33.50 

33.5X 

+823    4.4 

4.4 

9.079 

-54.38 

4-  0    1.31 

X5  53.59 

X    4-43 

10  40  32.20 

Sept  X 

1044  11.24 

11.20 

8    I  15.x 

X5.4 

9.066 

54.7a 

-  0  17.49 

X5  53.82 

X    4.39 

10  44  28.75 

2 

10  47  48.70 

icr5i  25.87 

48.61 

7  39  x8.i 

x8.8 

9.054 

55.0s 

0  36.60 

15  54.06 

X    4-35 

10  48  25.31 

3 

25.73 

7  X7  13.8 

14.8 

9-043 

55*SS 

055-98 

X5  54.30 

X    4-31 

10  52  21.86 

4 

1055    2.76 

2.57 

655    2.6 

3.8 

9.03a 

55.60 

I  15.64 

15  54-55 

X    4.27 

10  56  18.42 

5 

xo  58  39.4X 

39.18 

+6  32  44.6 

46.0 

9.023 

-55.87 

-  X  35.54 

X5  54.79 

X    4-24 

II    0  14.97 

6 

XI    2  15.83 

X5.54 

6  10  20.2 

22.1 

9.013 

56.X3 

X  55.67 

X5  55.04 

I    4.21 

II    4  11.5a 

7 

II    552.04 

51.70 

5  47  49-8 

52.0 

9.004 

56.38 

2  16.00 

15  55.29 

I    4.19 

IX    8    8.08 

8 

XX   928.06 

27.67 

5  25  13.8 

16.4 

8.997 

56.62 

2  36.53 

15  55-54 

X    4-17 

II  12    4.63 

9 

XX  X3^3.90 

3.46 

5    232.4 

35-2 

8.991 

56.83 

2  57.23 

15  55.79 

X    4-X5 

IX  16    1.18 

xo 

IX  16  39.61 

39.X1 

4-4  39  45-7 

48.9 

8.985 

-57.04 

-  3  18.07 

15  56.05 

X    4.13 

II  19  57.74 

II 

II  20  15.19 

14.64 

4  16  54.3 

57.8 

8.980 

57.24 

339.04 

15  56.30 

X    4-" 

XI  23  54.29 

12 

II  23  50.67     50.07 

3  53  58.2 

62.2 

8.976 

57.42 

4     0.12 

15  56.55 

I    4.10 

II  27  50.85 

X3 

II  27  26.08 

25.43 

3  30  58.0 

62.2 

8.974 

57.59 

4  21.26 

15  56.81 

X    4.09 

II  31  47.40 

14 

II  31    1.42 

0.72 

3    753.9 

58.5 

8.972 

57.75 

4  42.46 

15  57.06 

I    4.08 

IX  35  43-95 

15 

"  34  36.73 

35.98 

+24446.1 

51.1 

8.971 

-57.89 

-  5    3.69 

15  5732 

I    4.07 

XI  39  40.50 

16 

II  38  12.04 

11.23 

2  21  35.2 

40.4 

8.971 

58.02 

52494 

X5  5758 

X    4.07 

ix  43  37.06 

17 

II  41  47.36 

46.50 

I  58  21.2 

26.7 

8.972 

58.X3 

5  46-16 

15  57.83 

I    4.07 

XI  47  33.61 

18 

II  45  22.72 

21.81 

135    4-5 

10.4 

8.974 

58.24 

6    7.35 

15  58.09 

X    4.07 

XI  51  30.17 

19 

II  48  58.12 

57.17 

I  II  45.5 

51.9 

8.977 

58.33 

6  28.50 

15  58.35 

I    4.08 

II  55  26.72 

20 

II  52  33.60 

32.60 

+0  48  24.6 

31.3 

8.980 

-58.40 

-  6  49.56 

15  58.61 

I    4.09 

II  59  23.27 

21 

II  56    9.19 

8.13 

025    2.1 

9.1 

8.985 

58.46 

7  X0.53 

15  58.88 

I    4.XO 

12    3  19.82 

22 

II  59  44.89 

43.76 

+0    I  38.3 

45.7 

8.990 

58.51 

7  31.38 

15  59.14 

X    4.11 

12    7  16.38 

23 

12    3  20.7X 

IJ9  53 

-0  21  46.3 

38.6 

8.996 

58.5s 

7  52.11 

15  59.41 

X    4.13 

12  II  12.93  . 

24 

12    6  56.69 

55.46 

04511.5 

3-4 

9.002 

58.54 

812.68 

15  59-68 

I    4.16 

12  15    948  1 

25 

12  10  32.84 

31.55 

-I    83(5.8 

28.5 

9.010 

-58.55 

-  8  33.08 

15  59-95 

I    4.19 

12  19   6.04  1 

26 

12  14    9.16 

7.84 

I  32    2.0 

53.2 

9.018 

58.53 

8  53.30 

16    0.23 

X    4.22 

12  23    2.59 

27 

12  17  45.69 

44.31 

I  55  26.4 

X7.5 

9.027 

58.50 

9  X3.31 

16    0.50 

I  4.25 

12  26  59.14 

28 

12  21  22.45 

21.01 

2  18  49.9 

40.6 

9.036 

58.45 

9  33x2 

16   a  78 

I  4.28 

12  30  55.70 

29 

12  24  59.43 

57.94 

2  42  12. 1 

2.5 

9.046 

58.38 

952.69 

16    1.06 

X    4.32 

12  34  52.25 

30 

12  28  36.67 

35.14 

-3    532.5 

22.6 

9.057 

-58.30 

-10  11.99 

16    1.34 

I  4.36 

12  38  48.80 

31 

12  32  14.18      12.60 1 

-3  28  50W9 

40.6 

9.068 

-58.21 

-10  31.03 

16    1.62 

X     4.40 

12  42  45.36    * 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

• 
Eouadoo 
of  Time 

Semi- 

Sidereal 
Time  of 

Sidereal 
Time 

Date. 

for 

at 

Semid. 
Passing 
Meridian. 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 

nation. 

*lf<r" 

^ff^' 

b   m    8 

• 

•      »        m 

n 

• 

m 

m     8 

f     t» 

m    • 

h    m     8 

Oct.     I 

12  32  14.18 

12.60 

-  3  28  50.9 

40.6 

.  9.068 

-58.21 

-10  3X.03 

16    1.62 

I    4.40 

X2  42  45.36 

2 

12  35  51-98 

50.36 

■  3  51  66.8 

56.3 

9.081 

58.  ZO 

XO  49.79 

16    1.90 

X    4.45 

12  46  41.91 

3 

la  39  30.09 

28.40 

4  15  19.9 

9.1 

9.095 

57.98 

XI    8.23 

16    2.18 

X    4.50 

12  50  38.46 

4 

"43    8-53 

6.80 

4  38  29.8 

18.8 

9.109 

57-84 

IX  26.35 

16    a.47 

X    4-55 

X2  54  35.02 

5 

12  46  47.3X 

45-53 

5    136.2 

24.8 

9.  "3 

57.68 

11 44.11 

16    a.75 

1    4.60 

12  58  31-57 

6 

12  50  26.47 

24.63 

-  5  24  38.7 

a7.a 

9.139 

-57.51 

-12      1.52 

16    3.03 

X    4-66 

13     2  28.12 

7 

"54    5-99 

4.11 

5  47  37.0 

25.2 

9.156 

57.33 

12  18.54 

16    3.31 

I    4.72 

13     624.68 

8 

12  57  45.95 

44,02 

6  10  30.8 

x8.8 

9.174 

57.14 

12  35-13 

16    3.59 

I    4.78 

X3  xo  ai.a3 

9 

13    126.34 

24.36 

6  33  19.8 

7.6 

9.193 

56.93 

12  51-31 

16    3.87 

X    4-85 

13  X4  X7.78 

zo 

13    5    7.18 

5.16 

6  55  63.2 

50.8 

9.au 

56.70 

13    7.02 

16    4.15 

X    4.9a 

X3  x8  14.34 

II 

13    848.50 

46.44 

-  7  18  41.2 

a8.6 

9.83a 

-56.46 

-13  22.26 

16    4.43 

X    4.99 

13  22  10.89 

Z2 

13  za  30.32 

28.21 

7  41  13.3 

0.6 

9.«53 

56.20 

13  36.99 

16    4.70 

I  5.07 

X326    7.45 

13 

13  16  12.67 

10.52 

8    339.0 

26.1 

9-275 

55.93 

1351.21 

16    4.97 

I  5.15 

1330    4-0O 

M 

13  19  55-56 

53.36 

8  25  58.2 

45.1 

9.999 

55.65 

14    4.87 

16    5.a4 

I  5-23 

1334    0.55 

15 

13  23  39-OI 

36.77 

8  47  70.3 

57.1 

9.383 

55.36 

14  17.97 

16    5.51 

X    5-31 

X3  37  57.XI 

x6 

13  27  23.06 

ao.79 

-  9  10  15.0 

1.7 

9.34« 

-55-04 

-14  30.48 

16    5.78 

I  5.39 

X3  41  53-66 

17 

13  31    7.71 

y.41 

9  31  71-8 

58.4 

9-373 

54.70 

14  42.40 

16    6.04 

X    5.48 

13  45  50.aa 

i8 

13  34  52.98 

50.64 

9  53  60.5 

47-1 

9.400 

54.35 

14  53.68 

16    6.31 

I    5-57 

13  49  46.77 

19 

13  38  38.90 

36.53 

10  15  40.8 

27.2 

9-4*7 

53-99 

15    4-3X 

16    6.57 

I    5.66 

13  53  43.32 

20 

13  42  25.48 

23.08 

10  36  72.0 

58.4 

9.455 

53.61 

15  1430 

16    6.83 

1    5-75 

13  57  39-88 

21 

13  46  12.74 

XO.31 

-xo  58  33.8 

20.1 

9.48s 

-53.30 

-15  23.61 

16    7.09 

I    5-85 

X4    136.43 

;           22 

13  49  60.67 

58.  ax 

.  zx  X9  45.8 

32.2 

9-5X3 

53.79 

15  32.23 

16    7-35 

X    5.95 

X4    532.99 

23 

13  53  49-31 

46.81 

114047.7 

34.0 

9-541 

53.36 

15  40.16 

16    7.61 

X    6.05 

X4    929.54 

24 

13  57  38.66 

36.15 

X2     1  38.8 

25.2 

9.57X 

51.90 

15  47-36 

T'^     /.88 

1    6.15 

X4  X3  a6.o9 

25 

14    z  28.74 

26.  X9 

la  aa  18.9 

5.3 

9.601 

51.43 

15  5385 

16    ($.14 

1    6.26 

14  Z7  aa.65 

26 

14    519-53 

16.97 

-la  42  47.6 

34-0 

9.631 

-^^0.95 

-15  59.61 

16    8.40 

1    6.36 

X4  ai  i9.ao 

27 

14    9  ".07 

8.49 

13    264.3 

50.7 

9.66a 

50.44 

16    4.63 

x6    8.66 

I    6.47 

14  as  15.76 

28 

14  13    336 

0.76 

13  32  68.6 

55.2 

9.694 

49.93 

16    8.91 

16    8.92 

X    6.58 

14  29  ia.31 

29 

14  16  56.40 

53-78 

13  42  60.4 

47.0 

9-736 

49.39 

16  12.43 

16    9.17 

X    6.69 

X433    8.87 

30 

14  20  50.22 

47.58 

14    a  38.8 

25-5 

9.758 

48.83 

16  15.19 

16    9-43 

X    6.80 

X437    5.42 

31 

14  24  44.80 

42.14 

-14  a  I  63.8 

50.6 

9.791 

-48.35 

-1617.17 

16    9.69 

I    6.91 

14  41    X.98 

Nov.    I 

14  28  40.16 

37-49 

14  41  14.7 

X.8 

9.823 

47.66 

16  18.38 

16    9.94 

I  7-03 

X4  44  58.54 

2 

14  32  36.30 

33.62 

14  59  7i.a 

58.4 

9.856 

4705 

x6  18.80 

z6  10.20 

X    7-14 

X4  48  55.09 

3 

14  36  33-24 

30.55 

15  18  53.0 

40.4 

9.889 

46.43 

16  18.42 

16  10.45 

I    7.26 

14  52  51.64 

4 

14  40  30.98 

28.28 

15  37  19.6 

7-2 

9-933 

45.79 

16  17.25 

16  10.70 

X    7.38 

Z4  56  48.20 

5 

14  44  29-53 

26.83 

-15  55  30.7 

18.5 

9.956 

-45.13 

-16  15.26 

16  10.94 

I    7-50 

15    044.76 

6 

14  48  28.90 

26.20 

16  13  35.8 

13.9 

9.990 

44-46 

16  12.45 

16  11.18 

I    7.62 

15    441.31 

7 

14  52  29.09 

26.39 

16  30  64.6 

52.9 

10.025 

43.77 

16    8.82 

z6  X1.42 

I    7-74 

X5    837.87 

8 

14  56  30.12 

27.42 

16  48  26.7 

15-2 

Z0.060 

4307 

16    4.36 

x6  XX.65 

I    7.86 

X5  la  34-42 

9 

15    031.99 

29-30 

17    531.7 

ao.3 

10.095 

43.35 

15  59.05 

x6  X1.88 

X    7-97 

15  16  30.98  ^ 

lO 

15    434-70 

32.02 

-17  22  19.2 

8.2 

10.131 

—41. 61 

-15  52.91 

16  ia.ii 

1    8.09 

15  ao  a7.54 

1          II 

15    8  38.26 

35-59 

17  38  48.7 

38.0 

10.166 

40.86 

15  45.91 

16  ia.33 

1    8.21 

X5  a4  34.09 

12 

15  12  42.69 

40.03 

175460.1 

49.6 

10.202 

40.09 

15  38.04 

16  12.54 

1    8.33 

X5  28  20.65 

13 

15  16  47.97 

45-33 

18  10  52.8 

42.8 

IO.S38 

39.30 

15  29.33 

16  12.75 

1    8.45 

15  32  17.20 

M 

15  20  54.13 

51.50 

18  26  26.5 

16.7 

10.274 

38.30 

15  19-74 

16  12.96 

I    8.57 

15  36  13.76 

15 

15  24  61.13 

58.52 

-18  41  40.8 

31-3 

XO.31O 

-3769 

-15    9- 30 

16  13.16 

1    8.68 

15  40  10.32 

i6 

15  29    9.00 

6.42 

-18  56  35.1 

26.0 

10.346 

-36.85 

-14  58.00 

16  13.36 

I    8.80 

15  44    6.88 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

t 

Apparent  Right 
Ascension. 

Apnarent 
Declination. 

Hourly 
Motion. 

Sanation 
of  Time 

Semi- 
diameter 

Sidereal 
Time  of 

SidCTMl 

Time 

Data. 

for 

0I 

of 
Mean 
Noon. 

Mean  Noon. 

APP. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU. 
nation. 

*sisr' 

^"S^ 

Passing 
Meridian. 

h    m     8 

8 

e      »         M 

H 

s 

w 

in     • 

,         n 

m     8 

h    m      s 

Nov.  i6 

15  29    9.00 

6.42 

-185635.1 

26.0 

ro.346 

-36.85 

-14  58.00 

16  13,36 

I    8.80 

1544    6.88 

17 

15  33  17-72 

15.16 

19  11      9.4 

0.5 

10.381 

S6u» 

14  45.83 

X6  13.56 

X    8.91 

1548    3.43 

i8 

15  37  27.30 

24.76 

19  25  23.0 

X4-4 

10.416 

35.X4 

14  32.83 

16  13.76 

x    9.02 

X5  51  59^99  , 

19 

15  41  37.71 

35.21 

19  39  15-5 

7.4 

10.45X 

34«a5 

14  18.97 

X6  13.95 

X   9.13 

15  55  56.54 

20 

15  45  48.95 

46.49 

19  52  46.7 

39-0 

XO.485 

33-35 

X4    4-30 

x6  14.14 

X    9.24 

15  59  53.10 

21 

15  49  61.03 

58.60 

-20    536.2 

48.7 

XO.519 

-3«.44 

-13  48.78 

16  14.32 

I     9.35 

x6    349.66 

22 

15  54  13.90 

IX.52 

20  18  43.5 

36.4 

10.553 

31.30 

13  32.49 

x6  14.51 

I     9.46 

x6    746.2a 

23 

15  58  27.56 

25.23 

20  31    8.3 

1.6 

X0.586 

30.56 

13  15.38 

16  14.69 

X    9.57 

16  11  42.77 

24 

16     2  42.01 

39*71 

20  43  10.3 

4.0 

10.6x7 

29.60 

12  57.49 

X6  14.87 

I     9.67 

16  15  39.33 

25 

16    6  57.20 

54.96 

20  54  49.0 

43.1 

10.648 

38.63 

X2  38.86 

x6  15.04 

X   9-77 

16  19  35.89 

26 

16  II  13.12 

10.93 

-21    5  64.2 

58.6 

10.678 

-^.6* 

-12  19.50 

16  15.21 

I    9.87 

x6  23  32.45 

27 

16  15  29.77 

27.63 

21  16  55.6 

50,3 

10.70B 

a6.64 

11  59.40 

16  15.38 

X    9.97 

x6  27  29.00 

28 

16  19  47.11 

45.02 

21  27  22.7 

17.8 

10.736 

a5.63 

II  38.63 

x6  15.55 

X  10.07 

x6  31  25.56 

29 

1624    5-12 

3.09 

21  37  25.3 

20.8 

10.763 

a4-59 

IX  17.17 

x6  X5.71 

X  10.16 

x6  35  22.12 

30 

16  28  23.77 

21.81 

21  4663.1 

58.9 

10.790 

•3.55 

10  55.08 

16  15.87 

X  X0.25 

z6  39  18.68 

Dec.    I 

16  32  43.06 

41.16 

-21  56  16.0 

12.0 

xo.8z6 

-M.5X 

-10  32.34 

16  16.03 

110.34 

x6  43  15.23 

2 

1637   2.96 

1.12 

22    463.4 

59.6 

X0.84X 

ax.45 

10    9.0X 

16  16.18^ 

1 10.43 

x6  47  11.79 

3 

i6  41  23.43 

21.66 

22  13  25.3 

21.9 

10.865 

ao.S7 

945.09 

x6  16.33 

I  10.51 

X651    8.35 

4 

16  45  44.46 

42.76 

22  21  21.4 

18.4 

10.888 

i9-a9 

920.62 

16  16.47 

X  10.58 

X655    4-91  . 

5 

X650    6.03 

4.39 

22  28  51.3 

48.7 

X0.909 

18.M 

855.60 

16  16.61 

X  10.65 

X659    1.47 

6 

16  54  28.11 

26.56 

-223555.1 

52.6 

10.930 

—17.10 

-  8  30.07 

16  16.74 

X  10.72 

X7    258.03 

7 

16  58  50.69 

49.21 

22  42  32.1 

30.0 

XO.950 

Z6.00 

8   4.04 

16  16.87 

I  X0.79 

17    654.58 

8 

17    3  13.72 

12.33 

22  48  42.7 

40.7 

10.969 

14.89 

7  37-55 

16  16.99 

1 10.85 

X7  10  51.14 

9 

17    7  37-21 

35-89 

22  5426.1 

24.5 

10.988 

13.76 

7  10.62 

16  17.10 

I  X0.9I 

17  14  47.70 

10 

17  II  61.12 

59.89 

22  59  42.5 

41.1 

IX.004 

ia.68 

6  43.27 

16  17.21 

110.97 

17  18  44.26 

iz 

17  16  25.42 

24.27 

-23    431-7 

30.5 

IX. 090 

—11.48 

-  6  15.52 

16  17.31 

I  11.02 

17  22  40.82 

12 

17  20  50.08 

49.01 

23    853.4 

52.4 

11.035 

10.33 

5  47.41 

16  17.41 

X  11.06 

17  26  37.37 

13 

17  25  15.09 

14.11 

23  12  47.6 

46.6 

XX.O49 

9.18 

518.96 

16  17.50 

1 11.10 

17  30  33.93 

M 

17  29  40-41 

39.51 

23  16  13.8 

13.2 

IT.O63 

8.02 

4  50.19 

16  17.59 

I  II.I4 

17  34  30.49 

15 

1734    6.00 

5.19 

23  19  12.4 

11.9 

".073 

6.86 

421.13 

16  17.67 

X  11.17 

17  38  27.05 

16 

17  38  31.85 

31.14 

—23  21  42.9 

42.5 

iz.oSa 

-5.70 

-  3  5184 

16  17.74 

I  11.20 

X7  42  23.61 

17 

17  42  57-92 

57-30 

23  23  45.4 

45.1 

11.090 

4*52 

3  22.32 

16  17.81 

I  11.22 

17  46  20.17 

18 

17  47  24.16 

23.62 

23  25  19.7 

19.5 

11.096 

3.34 

2  52.62 

16  17.87 

X  11.24 

175016.73 

19 

17  51  50.56 

50.12 

23  26  25.7 

25.6 

XI. 102 

a.17 

2  22.78 

16  17.93 

I  11.25 

X7  54  13-28 

20 

17  56  17.05 

16.71 

2327    3.4 

3-3 

xi.iq6 

-0.99 

I  52.82 

16  17.99 

I  11.26 

X758    9.84 

21 

18    0  43.64 

43-37 

-23  27  12.9 

12.9 

1Z.109 

+  0.19 

-  I  22.79 

16  18.04 

I  11.27 

x8    2    6.40 

22 

18    5  10.24 

10.08 

23  26  54.0 

54.0 

II. 109 

X-37 

0  52.74 

16  18.09 

I  11.27 

x8    6    2.96 

23 

18    936.85 

36.78 

23  26    6.8 

6.8 

II. 108 

a.  55 

-  0  22.68 

16  18.14 

I  11.27 

18    959.52 

1          ^^ 

18  14    3.42 

3-44 

23  24  51.2 

51.2 

XX.X03 

3-73 

+  0    7.34 

16  18.18 

1  11.26 

18  13  56.08 

1          ^^ 

18  18  29.88 

30.00 

2323    7-5 

7-4 

11.101 

4-91 

0  37-27 

16  18.22 

I  11.25 

18  17  52.64  1 

i          ^^ 

18  22  56.24 

56.45 

-23  20  55.4 

55.3 

XI.095 

+  6.08 

4-  I    7.07 

16  18.26 

I  11.23 

x8  21  49.19 

27 

18  27  22.45 

22.75 

23  18  15.3 

15.1 

11.0B7 

7.a5 

I  36.73 

16  18.29 

I  11.21 

x8  25  45.75 

28 

18  31  48.45 

48.84 

2315    7-1 

6.8 

11.078 

8.42 

2    6.18 

16  18.31 

1  XI. 18 

182942.31   . 

'          29 

18  36  14.22 

14.71 

23  11  30.9 

30.5 

XX.068 

9.58 

2  35.41 

x6  18.33 

I  11.15 

x8  33  38.87 

1          30 

18  40  39.74 

40.30 

23    726.9 

26.4 

11.057 

10.74 

3    436 

16  18.35 

X  II.II 

x8  37  35.43 

31 

1845    4.94 

5.59 

-23    255.3 

54.6 

11.045 

+U.89 

+  3  33-03 

16  18.36 

I  11.07 

z8  41  31.99 

32 

18  49  29.82 

30.56 

-225756.1 

55.2 

11.032 

+13.03 

+  4    1-37 

i6  18.37 

I  11.03 

X8  45*8.55 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o^ag  from  the  aiderMl  intarvaL 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

KeanTime 

of 

Transit 

DiflP.for 
z  Hour 

of 
Long. 

Right 

of 
Centre. 

Diftfor 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Umba. 

h    m 

m 

h   m    8 

• 

e       f        » 

w 

• 

t     tt 

,         n 

Jan.    z 

23  33.5Z 

a.  577 

18  23  48.72 

164.90 

-2642     7.3 

+«45.x 

75.61 

16    8.8 

59    9.0 

II.  N. 

3 

0  33-44 

a.405 

19  27  50.83 

X54.55 

-24  II  25.1 

498.3 

73.09 

15  58.9 

58  33.Z 

I.      N. 

4 

I  28.64 

a.z93 

2027    8.52 

141.83 

-20  12  41.5 

683.4 

69.93 

Z5  47-I 

57  49-5 

I.           S. 

5 

2  18.84 

X.995 

21  21  25.25 

139.89 

-15  13  48.4 

800.4 

66.88 

Z5  34-3 

57    2.3 

I.           S. 

6 

3    4-75 

1.839 

22  I Z  23.93 

Z30.50 

-  9  39  59-8 

860.4 

64.41 

15  21.6 

56  15.6 

L           S. 

7 

3  47-53 

X.735 

22  58  14.34 

xi4.a3 

-  3  51  1Z.4 

+877-4 

62.72 

Z5    9.9 

55  32.9 

I.           S. 

8 

4  28.45 

1.684 

23  43  12.84 

ZII.Z6 

4-  z  57  4Z.2 

863.3 

61.92 

Z5    0.4 

54  57.6 

L           S. 

9 

5    8.75 

1.683 

0  27  33.81 

ZIX.08 

7  35   9-7 

831.  X 

61.93 

Z4  53-3 

54  31-6 

I.           S. 

zo 

5  49- 58 

1,788 

Z  12  26.99 

XZ3.80 

12  5z  25.5 

756.3 

62.72 

14  49.1 

54  Z6.4 

L           S. 

zz 

6  32.00 

X.814 

1 58  55.87 

1x8.98 

Z7  36  41.6 

665.6 

64.17 

14  48.0 

54  Z2.3 

L           S. 

12 

7  16.91 

x.93a 

2  47  53.95 

136.10 

+2Z  39  58.1 

+545.3 

66.07 

14  49.9 

54  Z9.3 

I.           S. 

Z3 

8    4.87 

a.o66 

3  39  56.3Z 

134.13 

24  48  23.8 

390.8 

68.15 

14  54.6 

54  36.6 

I.           S. 

Z4 

8  55-97 

3.X88 

4  35    7.30 

X4x.5a 

264749.2 

+900.6 

69.99 

15    1.7 

55    2.6 

I.           S. 

15 

9  49-59 

3.270 

5  32  49.67 

X46.45 

27  24  53.3 

—  X9.3 

71.17 

15  10.6 

55  35-4 

I.      N. 

i6 

zo  44.45 

3.390 

6  31  46.73 

147.6a 

263032.1 

—355.3 

71.40 

15  20.7 

56  12.2 

I.      N. 

Z7 

zz  39-00 

3.347 

7  30  25.  Z7 

145.0a 

+24    3  18. 1 

-479.8 

70.71 

Z5  3Z.O 

56  50.3 

I.      N. 

i8 

12  31.97 

3.164 

8  27  29.04 

140.04 

20  10  26.9 

-678.3 

69.44 

15  41.0 

57  27.1 

II.  N.  S. 

Z9 

13  22.80 

3.073 

9  22  23.70 

X34.59 

15   622.3 

-834.a 

68.06 

15  49.9 

57  59.5 

II.      S. 

20 

14  11.65 

3.003 

10  15  19.29 

X30.37 

9   943.8 

-940.4 

66.98 

15  57.2 

58  26.4 

II.      S. 

21 

14  59.27 

X.973 

II    7    0.50 

X38.53 

+  24056.5 

-994.4 

66.55 

16    2.8 

58  47.0 

II.      S. 

22 

Z5  46-73 

X.993 

II  58  32.93 

139.70 

-  3  59   2.7 

-996.3 

66.93 

z6    6.7 

59    Z.2 

11.      S. 

23 

16  35.3Z 

3.065 

12  51  12.09 

X34.09 

-zo  28  53.5 

-943.7 

68.14 

z6    9.0 

59    9.7 

II.      S. 

^ 

17  26.23 

3.186 

13  46  12.35 

X4X.35 

-16  26  19.4 

-833-6 

70.06 

z6    9.9 

59  12.9 

II.      S. 

25 

18  20.46 

3.336 

14  44  31.49 

150.38 

-21  27  41.0 

-6^.0 

72.34 

16    9.4 

59  ZI.3 

II.      S. 

26 

19  18.28 

a.  477 

15  46  26.88 

X58.90 

-25   8  50.6 

-433.7 

74-42 

16    7.8 

59    5.2 

II.      S. 

27 

20  18.90 

3.560 

16  51  10.36 

163.86 

-27   844.6 

— X60.5 

75-55 

16    4.6 

58  53.7 

11.      S. 

28 

21  20.35 

a- 543 

175644.19 

163.87 

—27  15  20.1 

+X36.7 

75.24 

15  59-9 

58  36.5 

II.  N. 

29 

22  20.18 

3.438 

19    0  40.03 

X55.93 

-25  30  32.6 

390.6 

73.49 

15  53.6 

58  Z3.2 

II.  N. 

30 

23  16.42 

a-a54 

20    I    0.58 

X45.44 

-22   953.9 

603.6 

70.83 

15  45-7 

57  44-2 

II.  N. 

Feb.    z 

0   8.27 

3.069 

20  56  56.38 

XS4.33 

-173648.4 

75a.3 

67.95 

X5  36.5 

57  Z0.4 

II.  N. 

2 

0  55-93 

1.909 

21  48  40.49 

xa4-7a 

-12  15  59.8 

+843.5 

65.40 

15  26.6 

56  33-9 

I.           S. 

3 

z  40.25 

1.792 

2237    3.3Z 

XX7.64 

—  62925.9 

883.8 

63.50 

15  16.5 

55  56.9 

I.           S. 

4 

2  22.31 

1.733 

23  23  10.35 

1x3.43 

-  035    Z.7 

883.3 

62.37 

Z5    7.0 

55  22.0 

I.           S. 

5 

3    3.25 

1.69B 

0   8    9.98 

XX3.03 

+  5  12  58.8 

85X.9 

62.04 

14  58.8 

54  52.0 

L           S. 

6 

344.16 

1.719 

053    8.13 

1x3.37 

xo  42  52.3 

793.3 

62.47 

Z4  52.6 

54  29.2 

L           S. 

7 

426.07 

1.780 

139   6.05 

XX6.94 

+15  44  10.5 

+708.9 

63.57 

14  48.9 

54Z5.5 

I.           S. 

8 

5    9-87 

1.875 

2  26  57.72 

X33.66 

20   625.0 

597-5 

65.19 

14  48.0 

54  ".I 

I.           S. 

9 

5  56.24 

1.99a 

3  17  24.36 

129.71 

23  38  150 

456.4 

67.11 

14  50.1 

54  19-9 

I.           S. 

zo 

6  45.51 

3.ZZ3 

4  10  45.37 

X36.96 

26   714.4 

383.2 

69.00 

Z4  55.3 

54  39.0 

I.         s. 
I.         s. 

zz 

7  37-47 

3.3ZZ 

5    647.92 

X43.9I 

27  20  46. 1 

+  79.8 

70.49 

15  -3.4 

55    8.7 

Z2 

8.3130 

3. 265 

6    442.74 

146.  II 

+27   8  13.6 

-145.0 

71.24 

15  Z3.9 

55  47.4 

I.      N. 

X3 

9  25.73 

3.263 

7    314.38 

X45.96 

252358.5 

-375.6 

7Z.13 

15  26.2 

56  32.6 

I.       N. 

Z4 

10  19.51 

3.313 

8    I    6.38 

X43.0I 

22   93Z.8 

-592.8 

70.30 

15  39.3 

57  20.7 

I.      N. 

Z5 

zz  11.78 

3.Z43 

8  57  28.06 

138.7a 

Z7  34    1-7 

-778.3 

69.15 

15  52.1 

58    7.8 

I.      N. 

z6 

Z2     2.37 

a.077 

952    8.04 

134-79 

+11  52  55.6 

-918.8 

68.10 

z6    3.6 

58  49-8 

I.      N.  S. 

as 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
xHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
xHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DiiLfor 
zHoTir 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Bqnatorial 
Horizontal 
Parallax. 

LimC 

h    m 

m 

h   m    8 

8 

•       *        m 

m 

8 

»        w 

f        m 

Feb.  i6 

12    2.37 

a.077 

952    8.04 

134.79 

+11  52  55.6 

-  918.8 

68.10 

16  3.6 

58  49.8 

L       N.S. 

17 

12  51.69 

2.040 

104532.17 

X33.59 

+  5  26   7.8 

—1005.6 

6753 

16  12.5 

5922.7 

II.    & 

x8 

13  40.62 

a.046 

II  38  32.65 

I3«.93 

-  12337-1 

— XO32.9 

67.6U 

16  18.4 

5944.1 

IL      Sw 

19 

14  30.27 

a.  100 

12  32  15.98 

136.17 

-  8  XX  48.2 

-997.3 

68.56 

x6  20.7 

59  52.9 

IL      S. 

20 

15  21.76 

2.198 

13  27  50.61 

143. XI 

-•14  32  51-3 

-897.0 

70.16 

x6  19.9 

5949.9 

IL      S. 

22 

16  16.02 

3.326 

14  26  11.58 

149.78 

-20   051.8 

-7Sa.5 

72.16 

16  16.4 

59  36.9 

IL      S. 

22 

17  13.38 

a-450 

15  27  39.27 

157.26 

-24 IX   0.7 

-509-5 

74-05 

16  10.9 

59  16.6 

IL      SJ 

23 

18  13.24 

2.526 

16  31  37.33 

161.86 

-264-239.3 

-343.7 

75.18 

x6    4.0 

58  51.4 

IL      S. 

24 

19  13.97 

2.518 

17  36  27.52 

161.37 

-27  23  49.8 

+    37.6 

75.04 

15  56.4 

5823.5 

IL      SJ, 

25 

20  13.39 

2.420 

18  39  59.26 

155.47 

-26  14  56.3 

30X.4 

73.54 

X5  48.4 

57  54.x 

ILN. 

26 

2X     9.67 

2.263 

19  40  21.64 

146.00 

-23  28  27.2 

■f-  5M.3 

71.11 

15  40.2 

57  24.0 

ILN. 

27 

22     1.89 

2.089 

20  36  40.06 

135.56 

-19  24  28.0 

688.2 

68.35 

15  32.0 

56  53.7 

ILN. 

28 

22  50. XI 

1.934 

21  28  57.64 

xa6.2x 

-14  25  14.7 

799.1 

65.81 

15  23.7 

56  23.3 

ILN. 

Mar.   I 

23  35.01 

1.814 

22  17  55.22 

XX9.02 

-  8  51  39.0 

861.S 

63.82 

15  15.5 

55  53.4 

ILN. 

3 

0  17.54 

1.738 

23    4  31-13 

114.43 

-  3    I  45.6 

881.8 

62.52 

15    7.7 

55  24.6 

I.           S. 

4 

0  58.78 

1.705 

23  49  48-29 

IW.44 

+  2  49   7.4 

+  867.x 

61.98 

15    0.5 

54  58.2 

L           S. 

5 

I  39.72 

1.713 

0  34  48.12 

112.94 

8  27  49-4 

831.5 

62.17 

14  54.3 

54  35-4 

I.           S. 

6 

2  21.32 

X.759 

I  20  27.72 

115.71 

13  42  30.4 

747.2 

63.01 

X4  49.6 

54  18.0 

L           S. 

7 

3    4.42 

1.837 

2    7  37-41 

130. 38 

18  21  52.3 

644.9 

64.38 

14  46.8 

54    7.9 

L           & 

8 

349.68 

1-937 

2  56  56.62 

126.39 

22  14  33.5 

513-6 

66.08 

X4  46.4 

54    6.4 

L           S. 

9 

4  37.45 

3.044 

3  48  47.38 

133.82 

+25    855.5 

+  353.3 

67.87 

14  48.7 

54  14.8 

L           & 

10 

5  27.68 

a.  139 

4  43    6.34 

138.5a 

26  53  30.6 

+  165.4 

69.39 

14  53-9 

54  33-9 

L           S.| 

xz 

6  19.83 

2.200 

5  39  20.45 

143.24 

27  18  20.3 

-    44.1 

70.36 

15    2.x 

55    4-x 

L           S. 

12 

7  X2.94 

2.218 

6  36  32.28 

I4S.«7 

26  16  51.2 

-364.0 

70.59 

15  13.1 

55  44.4 

L       N. 

13 

8    5.94 

2. 193 

7  33  37.46 

X4X.79 

234737.1 

"480.3 

70.16 

X5  26.5 

56  33.5 

L       N. 

14 

8  58.01 

2.144 

8  29  46.70 

138.84 

+1955    3.3 

-678.3 

69.33 

15  41.4 

5728.4 

I.       N. 

15 

9  48.84 

2.094 

9  24  41-33 

135.83 

14  49  10.2 

'  844.9 

68.47 

X5  56.8 

58  25.0 

J[.      N. 

x6 

10  38.68 

2.065 

xo  18  36.50 

134.08 

8  44  53.0 

-968.5 

67.96 

x6  XI.3 

59  18.2 

L       N. 

17 

II  28.25 

2.073 

XI 12  15.33 

134.60 

+  2    I  34.1 

—1038.2 

68.05 

16  23.3 

60    2.4 

L      N.S. 

x8 

12  18.57 

3. 128 

12    639.15 

137.89 

-  4  57    9.6 

—1044.0 

68.90 

x6  31.6 

6032.7 

IL      S. 

19 

13  10.76 

3.329 

13    255.95 

143-94 

-XI  43  50.6 

-976-9 

70.47 

x6  35.2 

6046.0 

IL      S. 

20 

14    5.81 

2.362 

.14    2    4.41 

151.96 

-17  48  21.2 

-  833.9 

7a.53 

16  33.9 

604X.3 

IL      S. 

21 

15    415 

a.496 

15    430.92 

160.03 

-224025.1 

-616.3 

74-57 

16  28.3 

6020.5 

IL      SJ 

22 

16    5.24 

3.583 

x6   943.17 

165.27 

-2554    3.8 

-345.2 

75.91 

16  19.3 

59  47-4 

IL      S. 

23 

17    7.41 

3.580 

17  15  59.78 

X65.08 

-27  13  29.2 

—    51.6 

75-91 

16    8.1 

59    6.6 

IL      S. 

24 

18    8.29 

3.478 

x8  2059.16 

158.97 

-26  37  26.5 

+  326.2 

74.45 

15  56.2 

5822.5 

ILN. 

25 

19    583 

3.310 

19  22  37.74 

X48.8X 

-24  18  34.6 

459.1 

7x93 

15  44.2 

57  38.6 

ILN. 

26 

19  5900 

2.122 

20  19  5342 

157.58 

-203749.1 

635.1 

68.99 

15  32.9 

56  57-3 

ILN. 

27 

20  47.84 

1-953 

21  12  48.10 

X37.36 

-155752.2 

756.0 

66.25 

X5  22.7 

56  X9.8 

ILN. 

28 

21  33.05 

1.823 

22    2    5.10 

119.50 

-xo  39  20.5 

829.4 

64.04 

15  13.7 

55  46.5 

ILN. 

29 

22  15.68 

1-737 

22  48  46.01 

114.37 

-  4  59  38-2 

+  863.0 

62.54 

15    5.8 

55  17.5 

ILN. 

30 

22  56.80 

1.697 

23  33  56-42 

1x1.94 

+  04633.8  1     862.6 

6X.80 

14  59-0 

54  52.7 

ILN. 

31 

23  37.46 

1.698 

0  18  39.25 

1x2.05 

6  26  22.4 

851.4 

6X.80 

14  53-4 

54  3X.9 

IL      S. 

Apr.  2 

0  i8.6i 

1.737 

I    352-11 

114.39 

XI  47  48.2 

770.8 

62.46 

14  48.9 

54  X5-7 

I.           S. 

3 

X      I.XX 

1.808 

I  50  25.13 

zx8.6s 

-fi6  39    4.6 

+  680.6 

63.67 

14  45.9 

54    4-4 

I.           SJ 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

MeanTlma 

of 

Tmuit. 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diftfor 
xHonr 

of 
Long. 

Geocentrio 

Dodination 

of 

Centra. 

Diir.for 
xHour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Eqnatorial 
Horizontal 
Parallax. 

Bright 
Uinba. 

h   m 

m 

h  m    ■ 

• 

•      *        w 

u 

8 

/     » 

'      " 

Apr.    3 

Z     Z.XI 

1.808 

X5025.X3 

118.^ 

+1639  4.6 

+  680.6 

63.67 

X4  45.9 

54    4.4 

I.        s. 

4 

X  45.58 

1.901 

2  38  57.34 

X34.3I 

20  48 14.7 

560.3 

65.25 

X4  44.4 

53  59.0 

I.         s. 

5 

2  32.40 

3.001 

3  29  50.73 

130.34 

24  314.5 

409-9 

66.93 

14  44.8 

54    0.4 

I.         s. 

6 

3  21.53 

2.090 

423    3.40 

X35-6X 

26  12  31.5 

83a.3 

68.42 

14  47.4 

54  10.0 

I.        s. 

7 

4  X2.49 

3.130 

5X8    5.65 

139.90 

27     620.1 

+    34.0 

69.42 

X4  52.5 

54  28.6 

I.        s. 

8 

5    4-39 

«.i68 

6x4    4.83 

140.30 

+26  38  18.2 

-  174.9 

69.76 

15    0.2 

54  57.1 

I.      N. 

9 

5  56.23 

3.147 

7  10    0.64 

139.03 

244640.1 

—  383.0 

69.45 

15  10.7 

55  35.5 

I.      N. 

xo 

647.23 

8.XOX 

8    5    5.37 

136.34 

21  34  32.7 

-  575.6 

68.72 

X5  23.6 

56  23.1 

I.      N. 

IZ 

7  37.05 

3.053 

8  58  58.96 

X33.31 

17  916.8 

-  746.3 

67.92 

15  38.7 

57  18.3 

I.      N. 

xa 

825.88 

•.083 

9  51  53.36 

131.50 

ZI  41 40.x 

-885.9 

67.38 

15  54.9 

58x7.9 

I.      N. 

13 

9x4-39 

8.008 

xo  44  28.79 

131.87 

+  52547.9 

-985.9 

67.4X 

16  II. I 

59  X7.3 

I.      N. 

M 

zo    3.60 

3.088 

XI  37  46.16 

135.10 

-  X20I7.X 

-X034.8 

68.20 

16  25.7 

60  IX.O 

I.      N. 

15 

xo  54-73 

3.187 

X2  32  58.49 

«4x-45 

-  8x329.9 

~-xoi9«i 

69.79 

16  36.9 

6052.4 

I.      N. 

z6 

xz  48.96 

9-339 

13  3X  18.  X2 

150.56 

-X445   3.9 

-994.6 

72.07 

X643.4 

61  X6.2 

I.           S. 

17 

12  47.X4 

3.509 

X4  33  34-96 

160.83 

-20  21  36.9 

-743.6 

74.60 

16  44.2 

6x  19.0 

II.      S. 

i8 

1349.X6 

a.649 

15  39  43.06 

169.90 

-^2926.4 

-484.1 

76.64 

16  39.2 

61    0.7 

IL      S. 

19 

X4  53.53 

3.595 

x6  48  11.98 

173.03 

-26  42  25.6 

-176.5 

77-37 

16  29.5 

60  24.9 

II.      S. 

20 

15  57.53 

3.6x8 

17  56  x9.11 

167.35 

-265042.x 

+  151.0 

76.34 

16  16.3 

59  36.5 

II.     s. 

3X 

z6  58.39 

a.44a 

19    X  X7.26 

156.76 

-25     332.0 

394.9 

73.83 

16    1.4 

58  41.8 

II.  N. 

22 

X7  54.43 

3.336 

20    X  25.3a 

143.80 

-21  43  30.7 

593.9 

70.63 

X5  46.3 

57  46.5 

II.  N. 

23 

x8  45-37 

3.035 

20  56  26.89 

131.66 

-17x7   3.6 

4-798.4 

67.46 

15  32.2 

56  54.4 

II.  N. 

24 

X9  3x93 

1.864 

2x47   4-4X 

131.99 

-xa   754.5 

809.4 

64.83 

X5  X9.5 

56    8.0 

II.  N. 

25 

20  Z5.23 

1.754 

22  34  26.56 

115.39 

-635   X.8 

848.8 

62.95 

15    8.9 

55  28.9 

II.  N. 

86 

20  56.53 

1.695 

23  X9  47.53 

111.86 

-053x7-2 

854.9 

61.88 

15    0.2 

54  56.9 

II.  N. 

27 

2Z  36.98 

1.683 

0   4  18.05 

111.14 

+  445   4-3 

833.4 

6i.6x 

X4  53.4 

54  32.2 

II.  N. 

28 

22  Z7.67 

1.713 

049    2.23 

118.93 

+10  855.5 

+  789.3 

62.06 

14  48.5 

54  X4.X 

II.  N. 

29 

22  59.50 

1.778 

I  34  55.82 

116.89 

15   7x1.9 

704.1 

63.  XI 

14  45.2 

54    X.9 

II.  N. 

30 

23  43.23 

1.869 

2  22  43.22 

133.31 

19  28  12.7 

595.8 

64.60 

X4  43.5 

53  55.8 

II.      S. 

May  2 

029130 

1.971 

3  X2  5X.89 

188.44 

22  59  39.8 

456.9 

66.26 

X4  43.4 

53  55.4 

I.           S. 

3 

X  X7.78 

•.065 

4    524.66 

X34.10 

2529x7.5 

987.3 

67.79 

X444.9 

54    0.8 

I.           S. 

4 

2    8.Z9 

8.130 

4  59  54.4X 

138.00 

+264624.3 

+    95-* 

68.86 

14  48.1 

54x2.6 

I.           S. 

5 

259.65 

3.X51 

5  55  27.02 

139.25 

264349.9 

-  109.0 

69.25 

X4  53.2 

54  31.4 

I.         s. 

6 

35X.06 

8.187 

6  50  56.56 

137.83 

25x926.1 

-  31X.6 

68.95 

X5   a4 

5457.9 

I.      N. 

7 

4  4X.49 

a.073 

7  45  27.28 

<34.55 

aa  36  22.x 

-500.5 

68.X6 

X5   9.8 

55  32.4 

I.      N. 

'  8 

5  30.48 

8.010 

8  38  30.96 

190.80 

X842  0.0 

-667.0 

67.31 

X5  21.4 

56  15.0 

I.      N. 

9 

6  z8.xz 

1.963 

9  30  X3.ao 

137.97 

+13  46  25.3 

-805.9 

66.46 

15  35.0 

57   4.8 

I.      N. 

xo 

7    4.98 

1.950 

10  2X     9.75 

137.16 

8   X31.4 

-  9x3.8 

66.2a 

1550.0 

58    O.X 

I.      N. 

ZI 

752.07 

1.983 

IX  12  19. 37 

139.17 

+  1 41 12.8 

-98X.6 

66.72 

16    5.7 

58  57.6 

I.      N. 

Z2 

8  40.6Z 

8.073 

12     456.77 

Z34.54 

-  4  57  20.6 

— I00X.9 

68.07 

16  20.7 

59  52.6 

I.      N. 

13 

93x99 

3.318 

13     024.46 

i43.sa 

-II 31 55.6 

-958.9 

70.29 

x6  33.4 

6039.4 

I.      N. 

14 

xo  27.46 

a.  430 

13  59  58.21 

154.84 

-X7  33  54.x 

-836.5 

73.XX 

16  42.3 

6x  XX.9 

I.      N. 

15 

XX  27.69 

a.6o6 

15    418.23 

166.^ 

-2229   5-7 

-634.8 

75.93 

16  45.8 

6x  25.0 

I.           S. 

16 

Z2  32.06 

8.74a 

16  X2  47.60 

174.81 

-25  43  X4.7 

-  335.5 

77.86 

x6  43.4 

6x  16.2 

IL      S. 

17 

Z3  38.26 

8.750 

17  as  7.09 

175.53 

-a6  53  30.4 

-     9.4 

78.01 

x6  35.3 

6046.5 

IL      S. 

18 

X4  42.94 

8.619 

x8  31  55.12 

167.4a 

-25  53  3X.2 

+  396.4 

76.22 

16  22.8 

60   0.5 

II.      S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

DiflF.for 
X  Hour 
'    of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Sid.  rime 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax.  ; 

• 
LixnML 

h    m 

m 

h   m    s 

s 

9     t      It 

m 

8 

t        #r 

r        m 

MayiS 

14  42.94 

<.6z9 

18  31  55.12 

167.43 

-255331.2 

+395.4 

76.22 

16  22.8 

60      0.5 

II.      SJ 

19 

15  43.28 

2.401 

19  36  21.91 

154.39 

-23    356.3 

538.8 

73." 

16     7.5 

59    4.1 

II.  N. 

20 

16  38.06 

a.  167 

20  35  14.46 

140.33 

-18  52  40.3 

705.0 

69.63 

15  51.2 

58    4.2 

II.  N. 

21 

17  27.57 

1.966 

21  28  49.38 

138.16 

-134851.4 

804.0 

66.49 

15  35-3 

57    5-9 

II.  N. 

22 

18  12.88 

1.819 

22  18  12.09 

1x9.30 

-  8  16  16.5 

85X.7 

64.09 

15  20.9 

56  13. 1 

11.  N. 

23 

18  55-34 

1.739 

23     443.41 

113.87 

-  2  32  39.3 

+861.2 

62.56 

15    8.7 

55  28.2 

11.  N. 

24 

19  36.28 

X.69X 

23  49  43-06 

111.63 

+  38  42.9 

841.8 

61.88 

14  58.9 

54  52.3 

II.  N. 

25 

20  16.91 

1.702 

0  34  23.90 

1x3.35 

8  36  58.8 

795.8 

62.00 

14  51.7 

54  25.8 

11.  N. 

26 

20  58.29 

1-753 

I  19  50.17 

115.33 

13  42    2.8 

735.0 

62.81 

14  46.9 

54    8.2 

II.  N.   ; 

27 

21  41.32 

1.837 

2     655.45 

130.38 

18  13  20.6 

6(36.7 

64.14 

14  44.3 

53  58.7 

II.  N. 

28 

22  26.62 

X.940 

2  56  17.67 

136.58 

+21  59  17.8 

+497.9 

65.77 

14  43.7 

53  56.6 

II.  N.     1 

29 

23  14-44 

a.<H3 

348  II.4I 

132.78 

244735.1 

338.5 

67.38 

14  44.9 

54    0.9 

U.      S. 

31 

0    4.50 

3.123 

4  42  19.84 

137-57 

262630.3 

+152.3 

68.62 

14  47-7 

54  11.0 

I.            S. 

June   X 

0  55.98 

a.  159 

5  37  53.47 

139-73 

2647    8.4 

-50.7 

69.19 

14  51.9 

54  26.4 

L            S. 

2 

I  47.70 

a.x43 

6  33  41.63 

138.79 

25  45  37.3 

-255-9 

68.99 

14  57.5 

54  47.1 

I.            S. 

3 

2  38.52 

3.087 

7  28  35.79 

135.40 

+23  24  10.5 

-448.1 

68.18 

15    4.5 

55  12.9 

I.       N. 

4 

3  27.71 

3.012 

8  21  51.99 

130.88 

19  50  19.4 

-616.5 

67.06 

15  13.0 

55  44.0 

I.       N. 

5 

4  15-14 

1.943 

9  13  21.79 

136.78 

15  14  58.4 

-754.9 

66.02 

15  22.9 

56  20.5 

I.       N. 

6 

5    1.21 

1.903 

10    330.52 

134.33 

9  50  39.3 

-861.0 

65.40 

15  34.3 

57    2.2 

I.       N. 

7 

5  46.79 

1.904 

1053    9.48 

124.43 

+  3  50  43.9 

-933.5 

65.45 

15  46.8 

57  48.2 

I.       N. 

8 

6  33.04 

1.959 

II  43  28.17 

137.71 

-  2  30   6.7 

-964.5 

66.33 

16    0.0 

58  36.5 

I.       N. 

9 

7  21.29 

a.073 

12  35  47.93 

134-54 

-  8  54  29.7 

-948.3 

68.08 

16  12.9 

59  24.2 

L       N. 

zo 

8  12.97 

3.343 

13  31  33.42 

144.78 

-15   026.5 

-869.8 

70.69 

16  24.6 

60    7.1 

I.       N. 

II 

9    923 

3.450 

14  31  55.14 

157.33 

-2020   4.8 

-7x4.5 

73.73 

16  33.6 

60  40.1 

I.       N. 

X2 

10  10.46 

3.645 

15  37  15.47 

169.OZ 

• 

—24  20  52.6 

-475.9 

76.50 

16  38.6 

6058.3 

I.       N.S. 

13 

"  15-53 

3.757 

16  46  26.71 

175.71 

-26  31  57.8 

-171.4 

78.03 

16  38.5 

6058.1 

I.           S. 

14 

12  21.63 

3.727 

17  56  40.58 

X73.92 

-26  35  18. 1 

+X53.0 

77.62 

16  33.1 

6038.4 

II.      S. 

15 

13  25.36 

3.566 

19    431.20 

X64.22 

-24  34  28.2 

440.9 

75.35 

16  23.0 

60    1.3 

II.  N.S. 

16 

14  24.27 

3.338 

20    7  31.90 

X30.55 

-20  52  25.4 

655.8 

72.07 

16    9-5 

59  11.5. 

II.  N. 

17 

15  17-63 

3. 113 

21    459.13 

137.01 

-16   023.9 

791.9 

68.69 

15  54.1 

58  14.9 

II.  N. 

18 

16    6.05 

1.931 

21  57  28.99 

136.01 

-102745.7 

+86X.7 

65.84 

15  38.3 

57  17.1 

II.  N. 

19 

16  50.76 

1.804 

22  46  14.90 

118.41 

-  43737.0 

882.x 

63.81 

15  23.6 

56  22.9 

II.  N. 

20 

17  33- 10 

1.734 

23  32  3936 

114.19 

+  1 13    5.3 

866.3 

62.65 

15  10.7 

55  35.6 

II.  N. 

21 

18  14.41 

Z.716 

0  18    1.14 

113. I I 

6  51  46.5 

833.9 

62.35 

15    0.3 

54  57.4 

11.  N. 

22 

i8  55.86 

1.745 

I    331.34 

Z14.83 

12   8   6.8 

754.8 

62.81 

14  52.7 

54  29.4 

II.  N. 

23 

19  38.47 

I.813 

I  50  11.47 

118.85 

+1652  20.1 

+66X.9 

63.89 

14  47.8 

54  11-5 

11.  N. 

24 

20  23.04 

1.906 

2  38  49.95 

i34.55 

2054    3.5 

54X.9 

65.38 

14  45.7 

54    3.7 

II.  N. 

25 

21  10.07 

3.013 

3  29  55.48 

130.90 

24    153.3 

393.3 

67.02 

14  46.0 

54    4.9 

II.  N. 

26 

21  59-53 

8.106 

4  23  28.09 

136.56 

26   4   4.3 

314.3 

68.44 

14  48.5 

54  13.9 

ILN. 

27 

22  50.87 

3.164 

5  18  53.22 

140.06 

265017.7 

+  14.3 

69.29 

14  52.7 

54  29-5 

II.      S. 

28 

23  43-00 

3.173 

615    6.53 

140.50 

+26  14  12.6 

-194.7 

69.38 

14  58.4 

5450.3 

II.      S. 

30 

034-69 

3.129 

7  10  53.06 

X37-95 

24  15  28.9 

-396.3 

68.72 

15    5.1 

55  15- 1 

I.           S. 

July    I 

I  24.94 

3.055 

8    512.74 

133.49 

21    0   6.3 

-576.0 

67.59 

15  12.7 

55  42.9 

I.      N. 

2 

2  13.29 

X.975 

8  57  38.26 

138.70 

16  38  57.3 

-724.0 

66.37 

15  20.9 

56  13-2 

I,      N. 

3 

259.90 

X.913 

9  48  18.63 

134.96 

+11  2540.2 

-836.2 

65.43 

15  29.7 

56  45-3 

I.      N. 
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1 

AT  TRANSIT  OF  MCX)N»S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  rime 

of 

Transit 

DifLfor 
zHoor 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diftfor 
xHour 

of 
Long. 

Geocentxic 

Declination 

of 

Centre. 

Diff.for 
X  Hour 

of 
Long. 

Sid.  Time 
of  Seinid. 
Passing 
MeridiaiL 

Geocentric 

Semi- 
diaxneter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Umlw. 

h    m 

m 

h  m    a 

a 

0     »      • 

w 

8 

f        n 

1        m 

July    3 

259.90 

1.913 

9  48  18.63 

X24.96 

+11  25  40.2 

-836.2 

65.43 

15  29.7 

56  45.3 

I.         N. 

4 

3  45.40 

1.886 

10  37  52.72 

123.32 

+  5  35    0.5 

-9x0.7 

65.04 

15  38.9 

57  19. 1 

I.      N. 

5 

4  30.79 

Z.906 

II  27  20.38 

ia4.5i 

-  03740.8 

-945-9 

65.42 

15  48.4 

57  54.0 

I.      N. 

6 

5  17-30 

1.980 

12  17  55.08 

xa8.95 

-  65556.2 

-937-6 

66.64 

15  58.0 

58  29.4 

I.      N. 

7 

6    6.25 

2.X09 

13  10  57-07 

X36.75 

-13   057.2 

-878.1 

68.71 

16      7.3 

59    3.6 

I.      N. 

8 

6  58.93 

a.a86 

14    742.56 

147.40 

-1830   7.8 

-756.5 

71.41 

16  15.7 

59  34.4 

I.      N. 

9 

7  56.15 

a.48a 

15   9   2.00 

X59.16 

-22  56  37.7 

-563.7 

74.26 

16  22.4 

59  58.8 

I.      N. 

zo 

8  57.76 

a.641 

16  14  45.51 

168.75 

-25  51  45.9 

-30X.7 

76.50 

16  26.3 

60  13.1 

I.      N. 

II 

10    2.11 

a.700 

17  23  13.25 

X7a.a9 

-2652   3.4 

+    4.a 

77.27 

16  26.7 

60  14.6 

I.           S. 

12 

II    6.29 

a.6a7 

18  31  31.18 

167.92 

-254842.9 

S07.8 

76.19 

16  23.0 

60    1.3 

I.           S. 

13 

12     7.40 

a.454 

19  36  44.73 

157.49 

-22  52  24.4 

+562.5 

73.67 

16  15.5 

59  33.7 

I.  II.      S. 

14 

13     3.77 

0.243 

20  37  12.62 

144.78 

-18  28  24.9 

744.3 

70.54 

16      4.7 

58  54.0 

II.  N. 

15 

13  55-19 

auH8 

21  32  42.38 

X33-05 

-13   650.8 

852.0 

67.56 

IS  51.7 

58    6.3 

II.  N. 

i6 

14  42.42 

1.897 

22  24   0.79 

124.00 

-  7  15   2.1 

898.0 

65.20 

X5  37.8 

57  15.2 

11.  N. 

17 

15  26.68 

1.800 

23  12  19.96 

1x8.13 

-  1 14  40.6 

897.0 

63.65 

15  24.2 

56  25.2 

II.  N. 

i8 

16   9.23 

X.755 

23  58  56.53 

"5.43 

+  4  37  54-4 

+860.7 

62.95 

15  11.9 

55  40.1 

II.  N. 

19 

16  51.28 

1-757 

045    3.01 

"5.58 

10  10  12.1 

796,4 

63.03 

X5    1.7 

55    2.5 

II.  N. 

20 

17  33.90 

X.80X 

I  31  44.08 

xz8.a2 

15  "42-5 

707.0 

63.80 

14  54-1 

54  34-7 

II.  N. 

21 

18  18.00 

X.878 

2  19  53-79 

122.86 

19  32  28.6 

59a.4 

65.06 

X4  49.4 

54  17.4 

II.  N. 

22 

19    4.21 

x-975 

3  10  10.72 

Z28.67 

23   2   8.2 

45i.a 

66.60 

14  47.7 

54  II.O 

11.  N. 

23 

19  52.80 

1.073 

4    250.19 

134.5a 

+252948.5 

-h282.6 

68.10 

14  48.8 

54  15.1 

II.  N. 

24 

20  43.49 

a.i47 

4  57  36.78 

XS9.04 

2645    2.7 

+  90.0 

69.20 

14  52.5 

54  28.8 

II.  N. 

25 

21  35.51 

a.  180 

55343.13 

x4r.oa 

26  39  48.9 

-117.6 

69.64 

14  58.3 

54  50.1 

II.      S. 

26 

22  27.73 

a.164 

650    1.41 

140.03 

251047.0 

-3a6.4 

6932 

15    5.8 

55  17.6 

II.      S. 

27 

23  19.05 

2.Z08 

7  45  25.36 

136.65 

22  20  43.0 

-5ao.3 

68.41 

15  14.4 

55  49-2 

II.      S. 

29 

0    8.75 

a.Q33 

8  39  12.28 

I5a.x9 

+18  18  13.5 

-686.6 

67.23 

X5  23-5 

56  22.7 

I.      N. 

30 

056.69 

1.965 

9  31  13.41 

xa8.o7 

13  16  15.8 

-816.6 

66.15 

15  32,6 

56  55.9 

I.      N. 

31 

I  43.27 

Z.922 

10  21  52.12 

135.49 

7  30  22.3 

-905.7 

65.50 

15  41.2 

57  27-6 

I.      N. 

Aug.    1 

2  29.27 

X.9I8 

II  II  56.04 

X25.28 

+  1 17  29.4 

-95i.a 

65.49 

15  49.1 

57  56.6 

I.      N. 

2 

3  15.74 

X.963 

12    2  28.59 

137.94 

-  5   4  24.1 

-950.2 

66.26 

15  56.1 

58  22.3 

I.      N. 

3 

4    3.88 

2.057 

12  54  41.52 

133.64 

-111558.4 

-898.6 

67.83 

16    2.1 

58  44.5 

I.      N. 

4 

4  54.87 

2.198 

134945.63 

X42.X0 

-16  55  49.6 

-790.7 

70.06 

16    7.1 

59    2.9 

I.      N. 

5 

549.60 

a.365 

14  48  35.21 

15a. X5 

-21  40    8.5 

-€20.4 

72.60 

16  II.O 

59  17. 1 

I.      N. 

6 

6  48.29 

2.520 

15  51  22  84 

161.45 

-25     349.6 

-388.5 

74.86 

16  13.5 

5926.1 

I.      N. 

7 

7  50.01 

2.608 

i6  57  12.59 

166.79 

-26  44  35-5 

—109.8 

76.10 

16  14.2 

59  28.7 

I.      N. 

8 

8  52.64 

a.  59a 

18    357.41 

X65.8X 

-262943.4 

+183.X 

75.80 

16  12.7 

59  23.4 

I.           S. 

9 

9  53.61 

«.475 

19    9    2.31 

158.74 

-24  21  33.9 

450.2 

74.03 

16    8.8 

59    9-1 

I.           S. 

10 

10  50.97 

2.300 

20  10  29.44 

X48.2X 

-2037    4.3 

66X.3 

71.38 

16    2.5 

58  45.9 

I.         s. 

II 

II  43-95 

2. 118 

21    733.45 

I37.a7 

-15  41  33.8 

805.0 

68.57 

15  53.9 

58  14.1 

I.           S. 

12 

12  32.85 

1.965 

22    0  32.59 

138.05 

-10    144.3 

884.3 

66.14 

15  43.5 

57  36.1 

II.  N. 

13 

13  18.60 

1.855 

22  50  21. II 

X2X.48 

-  4    1  20.9 

+909.5 

64.40 

15  32.2 

56  54-5 

II.  N. 

14 

14    2.29 

1.794 

23  38    6.30 

117.78 

+  2   0   8.3 

891.5 

63.43 

15  20.8 

56  12.6 

II.  N. 

15 

14  45.05 

^'777 

0  24  55.99 

116.80 

7  47  ".I 

838.6 

63.22 

15  10.0 

55  33.2 

II.  N. 

16 

15  27.94 

1.803 

I  II  52.75 

X18.30 

13   7    5.6'     756.5 

63.70 

15    i.o 

55    0.1 

II.  N. 

17 

16  11.84 

1.86X 

_L59  50j57 

I2X.8X 

+17  48  48.7  1  +647.8 

64.73 

14  54.2 

54  34-8 

II.  N.    1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

DlflF.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
xHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difif.for 
xHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Paaaing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horixontal 
Parallax. 

S2& 

h    m 

m 

h  m    s 

8 

•      t       m 

• 

8 

9       m 

r        » 

Aug.  17 

16  IZ.84 

X.861 

I  59  50.57 

X2X.8X 

+174848.7 

+<S47.8 

64.73 

X4  54-2 

54  34-8 

II.  N. 

x8 

X6  57.44 

1.94a 

2  49  30.82 

126.7X 

21  41  53-8 

515-3 

66.XO 

X4  49.9 

5419-2 

II.  N. 

19 

17  4513 

a.Q3i 

3  41  16.36 

132.08 

2436   4.5 

353.4 

67.54 

X448.6 

5414.4 

II.  N. 

20 

18  34.86 

2.209 

4  35    4.95 

136.75 

26  2  X  30.6 

+170.2 

68.75 

14  50.3 

5420-7 

II.  N. 

21 

19  26.13 

a.  157 

5  30  26.08 

139.6a 

264957.4 

-  30.2 

69.45 

M54-9 

54  37-7 

II.  N. 

22 

20  18.06 

3.163 

6  26  26.65 

140.00 

+25  56  26.5 

-337.5 

69.49 

X5    2.2 

55    4-5 

II.      S. 

23 

2X     9.64 

2.130 

7  22    6.85 

138.02 

23  40  46.5 

-438.6 

68.9X 

X5  XX.6 

5539.0 

II.      & 

24 

22     O.XX 

a.074 

8  16  40.03 

134.61 

20   8   2.9 

-€20.8 

67.93 

X5  22.4 

56x8.7 

II.      & 

25 

2249.15 

a.oz4 

9    946.52 

X3X.OZ 

1528   9.0 

-77a.9 

66.95 

15  33.9 

57   0-7 

II.      S. 

26 

23  36.9X 

X.971 

10    X  36.94 

X28.44 

95442.5 

-887.3 

66.24 

15  45-0 

57  41-6 

II.  N. 

28 

024.02 

1.961 

10  52  47.62 

X27.82 

+  3  44  16.4 

-957.0 

66.07 

X5  55.0 

58x8.3 

I.      N. 

29 

I  ".37 

1.993 

XI  44  12.80 

129.74 

"  24414.1 

-976.6 

66.60 

x6    3.2 

5848.3 

I.      N. 

30 

2     0.03 

a.070 

12  36  56.90 

134.40 

-  9   9  38.5 

-940.6 

67.88 

x6   9.0 

59   9-9 

I.      N. 

.      31 

2  51.08 

2. 190 

1332    4-92 

141.62 

-15    839.0 

-843.9 

69.81 

x6  X2.5 

59  22.6 

I.       N. 

Sept.  I 

3  45.37 

3.337 

14  30  28.  X5 

150.42 

-20  16x6.3 

-683.5 

72.08 

x6  13.6 

59  26.8 

I.      N. 

2 

4  43.18 

3.47C 

15  32  22.43 

158.80 

-24   721.4 

-462.5 

74-19 

x6  X2.8 

59  33.7 

I.      N. 

3 

5  43.78 

3.563 

16  37    5.20 

163.99 

-26  20  10.3 

-195.9 

7546 

x6  10.3 

59  14-4 

I.      N. 

4 

6  45.42 

a.558 

17  42  50.34 

163.75 

-26  41  41.4 

+  88.2 

75.39 

x6    6.4 

59    0.3 

I.      N. 

5 

7  45-82 

3.463 

18  47  20.67 

157.95 

-25  II  59.8 

354.5 

73.94 

16    X.4 

58  4X.8 

I.       a 

6 

843.09 

3.305 

X9 48  4306 

148.56 

-22    4  10.5 

575-1 

71.56 

15  55.3 

58  X9.4 

I.        & 

7 

9  36.37 

3.X35 

2046    4.86 

138.33 

-17  39  33.4 

+737.6 

68.89 

15  48.3 

57  53.6 

L       a 

8 

10  25.76 

1.986 

21  39  32-91 

ia9.33 

-12  21  57.8 

840.9 

66.48 

15  40.3 

5724-2 

L       a 

9 

II  12.00 

1.875 

22  29  51.69 

122.66 

-  6  33  52.8 

89X.2 

64.65 

15  31.6 

5652-5 

I.       a 

xo 

II  56.IX 

1.808 

23  18    1.83 

1x8.63 

-  03457.1 

896.4 

63.53 

X5  22.5 

56  X9.0 

I.  II.  N. 

xz 

12  39.13 

i.;84 

0    5    6.84 

117.20 

+  5  18    3.2 

860.7 

63.15 

15  13.4 

5545.6 

II.  N. 

12 

13  22.06 

1.800 

052    6.33 

1x8.12 

+105043.7 

+795.4 

63.44 

X5    4.9 

55  14-4 

II.  N. 

13 

14    5-76 

1.847 

I  39  52-21 

I2X.0O 

15  50  19*0 

697.7 

64.29 

14  57-6 

54  47.5 

II.  N. 

14 

14  50.91 

1.918 

2  29    4.92 

125.25 

20    5    9.7 

571.9 

65.52 

14  51.9 

54  26.7 

II.  N. 

15 

15  37-90 

1.998 

320    8.42 

130.07 

23  24  23.5 

430.0 

66.87 

14  48.5 

54  14.1 

II.  N. 

16 

16  26.76 

2.071 

413    4-74 

134.45 

2538   8.7 

345.4 

68.09 

14  47-7 

54  "-I 

II.  N. 

17 

17  17.12 

8.Z20 

5    731.10 

137.4a 

+26  38  19. 1 

+  53.4 

68.89 

X4  49.8 

5418.8 

II.  N. 

18 

18    8.25 

a.  134 

6    243.89 

138.27 

26  19  42.9 

-147.1 

69.12 

14  54.9 

54  37-6 

II.  N.  a 

19 

18  59.29 

2. 1 14 

65751.10 

137.03 

2441     I.O 

-345.3 

68.77 

X5    2.9 

55   7.1 

II.    a 

20 

19  49.51 

2.069 

752    9.30 

134.35 

2145    8.8 

-531.3 

68.02 

15  13.6 

55  46.2 

11.    a 

21 

20  38.56 

2.019 

8  45  17.08 

131.35 

17  38  55.0 

-^.7 

67.16 

X5  26.2 

5632-7 

11.    a 

22 

21  26.54 

1.983 

9  37  20.25 

X39.X3 

+12  32  27.5 

-831.  X 

66.50 

X5  40.1 

57  23-5 

II.    a 

23 

22  13.96 

x-975 

10  28  49.61 

128.66 

6  38  57.0 

-939.6 

66.32 

15  54.0 

5814.5 

II.    a 

24 

23    1.65 

2.007 

II  2035.18 

130.57 

+  014  51.7 

-982.4 

66.78 

x6    6.6 

59    X.I 

iL    a 

25 

23  50.64 

2.084 

12  13  39.37 

X35.a5 

-  61935.3 

-979-6 

67.99 

x6  X6.9 

5938.8 

27 

0  42.03 

2.205 

13   9    7.96 

i4a.54 

-12  40   6.2 

—911.2 

69.88 

x6  23.8 

60   4.0 

I.      N. 

28 

I  36.74 

a.  356 

14    756.04 

151.63 

18  1851.2 

-770.2 

72.21 

x6  26.6 

60  X4.6 

I.      N. 

29 

2  35.12 

3.504 

15  10  25.05 

160.53 

-22  46  39.3 

-  557.7 

74-44 

16  25.6 

60x0.8 

I.      N. 

30 

3  36-53 

3.601 

16  15  56.44 

166.32 

-253731.3 

-289.6 

75^90 

162X.1 

59  54-3 

I.      N. 

Oct.    X 

4  39-18 

3.602 

17  22  42.12 

166.43 

-2635    7.0 

+    3.3 

75.98 

16  14. 1 

5928.5 

I.      N. 

2 

5  40.63 

3.504 

18  28  15.26 

160.48 

-253750.1 

+3>B.6 

74.58 

x6    5.5 

5856.9 

I.       a, 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dato^ 

ICeanTlnM 

of 

Transit 

DifLfor 

zHovr 

of 

Right 

of 
Centre. 

Diff.for 
I  Hoar 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

gsa: 

h   m 

m 

h   m    8 

8 

•     »      i» 

» 

8 

1        m 

.      . 

Oct.    a 

5  40.63 

1.504 

z8  28  Z5.26 

Z60.48 

-253750.Z 

+378.6 

74-58 

z6    5.5 

58  56.9 

I.         s. 

3 

6  38.82 

a.338 

19  30  32.98 

150.54 

-22  58  28.8 

509.0 

72.Z3 

15  56.Z 

58  22.3 

I.         s. 

4 

7  32.74 

a.156 

20  28  33.89 

139.59 

-18  58  33.9 

680.6 

69-31 

15  46.5 

57  47-2 

I.         s. 

5 

8  22.49 

X.993 

21  22  23.65 

M9.89 

-14     Z4O.7 

794.7 

66.72 

15  37.2 

57  12.9 

I.         s. 

6 

9   8.84 

X.874 

22  Z2  48.40 

Z33.6S 

-  82929.3 

858.5 

64.70 

Z5  28.2 

56  40.0 

I.         s. 

7 

9  52.83 

1.799 

23     O5Z.60 

IX8.XX 

-  24035.6 

+879.3 

63.40 

Z5  19.8 

56    8.9 

I.         s. 

8 

xo  35.56 

1.769 

23  47  39-42 

1x6.30 

+  3   9    3-7 

863.0 

62.85 

Z5  ZZ.8 

55  39.6 

I.         s. 

9 

zz  z8.o8 

2.780 

0  34  13.75 

1x6.93 

8  45  20.  z 

813.9 

62.99 

15    4.5 

55  12.7 

I.      N. 

zo 

Z2    Z.26 

x.8^ 

Z  2Z  28.40 

119-59 

1355   7-4 

730.9 

63.72 

14  57.9 

54  48.7 

II.  N. 

xz 

Z2  45.82 

Z.69S 

2  ZO     5.65 

X33.71 

z8  25  55.2 

618.1 

64.87 

14  52.4 

54  28.5 

11.  N. 

Z2 

13  32.17 

i,97i 

3    03Z.30 

X38.4S 

+22   546.7 

+476.6 

66.20 

14  48.4 

54  13.5 

II.  N. 

13 

14  20.40 

a.<H5 

35249.13 

133.87 

244348.2 

309.8 

67.43 

Z4  46.0 

54    4.8 

II.  N. 

M 

15  10. 13 

a.095 

4  46  37-77 

135.88 

26  zz   7.3 

+184.4 

68.29 

14  45-8 

54    4.1 

II.  N. 

15 

z6   0.65 

2.X09 

5  41  13.98 

136.77 

2622   5.0 

-70.3 

68.58 

Z4  48.0 

54  12.2 

II.  N. 

z6 

16  51.09 

3.088 

6  35  45.00 

135.49 

2515   8.7 

-fl63.4 

68.3Z 

14  53.1 

54  30.9 

II.      S. 

17 

1740.68 

a.049 

7  29  25.38 

X33.70 

+«2  52  53.3 

-445.4 

67.60 

Z5    X.O 

55    O.Z 

II.      S. 

z8 

18  29.04 

Z.988 

8  2Z  5Z.24 

X39.48 

Z9  2Z  14.6 

-609.3 

66.74 

Z5  luZ 

55  39.6 

II.      S. 

19 

19  16.2  z 

Z.946 

913    5.92 

ia6.95 

Z4  48  30.0 

-750.3 

66.04 

15  25.0 

56  28.2 

II.      S. 

20 

20   2.68 

1.93a 

10    338.52 

X96.X3 

92447-0 

-«63.3 

65.75 

1540.1 

57  23.5 

II.      S. 

21 

20  49.28 

1*999 

10  54  18.70 

2^.68 

+  32224.4 

-94a.  1 

66.ZX 

Z5  56.0 

582Z.9 

II.      S. 

22 

2Z  37.08 

a.033 

IZ  46  Z1.15 

133.19 

-  3   3   2.2 

-976.6 

67.24 

z6  ZZ.4 

59  18.6 

II.      S. 

23 

22  27.30 

S.X60 

12  40  28.90 

139-79 

-  9  31   9-0 

-95a.8 

69.  z6 

z6  24.8 

60   7.7 

II.      S. 

«4 

23  2Z.ZO 

a.329 

13  38  22.29 

150.00 

-15  35  38.5 

-856.1 

71.70 

16  34.5 

6043.4 

II.  N. 

26 

0  Z9.24 

a.5»5 

14  40  36.93 

161.16 

-204455.5 

-676.3 

74.43 

16  39.3 

61    z.z 

I.      N. 

27 

z  2X.52 

3.669 

1547     O.Z2 

170.07 

-2426   9.6 

-418.7 

76.59 

z6  38.8 

6059.2 

I.      N. 

28 

226.27 

•.7x3 

z6  55  52.64 

173.06 

-26  Z3  27-2 

— X13.6 

77.36 

16  33.2 

6038.5 

I.      N. 

29 

330.69 

a.^5 

z8    425.03 

168.40 

-2557    7.3 

+190.8 

76.33 

16  23.5 

60    3.0 

I.      N. 

30 

431-98 

8.460 

Z9   948.62 

157.88 

-23  46  58.2 

449.8 

73.86 

z6  1Z.3 

59  z8.i 

I.           S. 

31 

5  28.50 

a.349 

20  zo  25.92 

145.17 

-20    6  19.4 

641.9 

70.75 

15  57.9 

5829.1 

I.           S. 

Nov.   I 

6  20.07 

3.054 

2Z    6    5.43 

133.45 

-15  22  2Z.5 

767.7 

67.73 

15  44.6 

57  40.2 

I.           S. 

2 

7    7.48 

Z.904 

2Z  57  33.36 

134.38 

-  9  59  32.0 

+838.3 

65.28 

15  32.2 

56  54.5 

I.           S. 

3 

7  51.86 

X.804 

22  46   0.60 

118.43 

-  4  17  34.6 

865.1 

63.60 

Z5  21.Z 

56  13.7 

I.           S. 

4 

8  34.49 

t.757 

23  32  42.23 

1x5.53 

+  I  27  49.4 

856.4 

62.74 

15  11.5 

55  38-5 

I.           S. 

5 

9  16.54 

X.754 

0  18  48.50 

115-41 

7    330.3 

816.8 

62.64 

15    3.4 

55    8.9 

I.           S. 

6 

959.02 

1.791 

z    5  20.89 

117.64 

12  Z7  26.4 

747.7 

63.19 

Z4  56.8 

5444.5 

I.           S. 

7 

XO  42.76 

X.858 

153    9.2Z 

131.64 

+z6  57  46.8 

+648.9 

64.24 

14  51.5 

54  25.2 

I.      N.  S. 

8 

iz  28.33 

1.940 

2  42  47.06 

ia6.6i 

20  52  33.9 

530.1 

65.56 

14  47.6 

54  Z0.8 

I.      N. 

9 

Z2  Z5.9O 

3.033 

3  34  25.64 

131.49 

2350   6.5 

363.3 

66.86 

14  45.1 

54    1.5 

II.  N. 

10 

13     5.20 

3.083 

4  27  48.47 

135.10 

2540ZZ.4 

+184.1 

67.84 

14  44.0 

53  57.6 

II.  N. 

II 

13  55.52 

3.Z0S 

5  22  12.51 

136.48 

26  Z5  40.2 

-    7.8 

68.26 

14  44.6 

53  59.9 

II.  N. 

12 

14  45.88 

3.086 

6  16  39.00 

135.33 

+25  33  56.2 

-199.9 

68.03 

14  47.2 

54    9.4 

II.N.S. 

13 

15  35.36 

3.034 

7  10  12.30 

133.30 

23  37  15.2 

-380.8 

67.29 

14  52.0 

54  26.9 

II.      S. 

14 

16  23.37 

1.967 

8    217.53 

138.30 

20  31  51.8 

-54a.5 

66.29 

14  59-^ 

54  53-4 

II.      S. 

15 

17     9.83 

1-907 

8  52  49.09 

134.60 

16  26  25.8 

-680.7 

65.37 

15    8.9 

55  29.2 

II.      S. 

16 

17  55." 

1.873 

942    9-95 

133.48 

4-113644.2 

-793.6 

64.80 

15  21.2 

56  14.0 

II.      S. 
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—"— —  1 

Date. 

Mean  Time 

of 

Tranait 

DifF.for 
xHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diflf.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DifF.for 
X  Hour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

SSK 

h    m 

m 

h   m     s 

s 

0       t        n 

m 

a 

*     •» 

t       m 

Nov.  i6 

17  55-" 

1.872 

942    9-95 

X33.48 

+11  30  44.2 

-793.6 

64.80 

15  21.2 

56  14.0 

11.    s. 

17 

18  39.98 

1.875 

10  31    6.14 

X23.66 

+  5  55  18.3 

-878.8 

64.84 

15  35.6 

57    7.0 

II.     s. 

i8 

19  25.49 

1.987 

II  2040.95 

135.77 

-  0   7  56.5 

-931.4 

65.65 

15  51.5 

58    5.4 

II.       St 

19 

20  12.91 

a.034 

12  12  10.41 

133.36 

-  624   9.6 

-941.6 

67.31 

x6    7.8 

59    5.5 

II.      S. 

20 

21    3.60 

a.  199 

13    656.85 

148.15 

-12  33  29.2 

-894.0 

69.80 

16  23.3 

60    2.1 

II.      S. 

21 

21  58.81 

8.407 

14    615.14 

154.66 

-18    919.4 

-77X.I 

72.87 

16  35.9 

6048.4 

II.      S. 

22 

22  59.18 

3.619 

151043.33 

167.41 

—22  38  44.2 

-561.1 

75.90 

16  44.0 

61  18.3 

II..N. 

24 

0    3-99 

a.765 

16  19  39.43 

176.31 

-252741.0 

-373.0 

77.95 

16  46.4 

6i  27.1 

I.       N. 

25 

I  10.82 

a.778 

17  30  36.44 

177.01 

-«6i2   0.7 

+  53.8 

78.16 

16  42.7 

61  13.4 

I.       N. 

26 

2  16.18 

a.648 

1840    5.59 

169,X7 

-24  48  25.2 

356.9 

76.39' 

16  33.5 

6039.6 

I.       N.  S. 

27 

3  17-22 

3.431 

19  45  14.82 

X56.XX 

-213527.3 

+594.6 

73.33 

16  20.2 

59  51.0 

I.           S. 

28 

4  12.77 

a.aox 

20  44  53-34 

X4a.36 

-17    324.7 

758.6 

69.94 

x6    4.8 

58  54.3 

\           fi 

29 

5    3.16 

a.oo6 

21  39  21.39 

130.56 

-II  42  48.9 

84a  0 

66.95 

15  48.8 

57  55.7 

I.         s.' 

30 

5  49- 52 

X.867 

22  29  47.37 

X22.X8 

-  5  58  33.4 

873.6 

64.71 

15  33.7 

56  59.9 

\     I-; 

iDec.    I 

6  3323 

1.785 

23  17  33.80 

1x7.35 

-  0  9  15.4 

867.  X 

63.34 

15  20.1 

56  10.2 

I.     &i 

2 

7  15.62 

1.756 

0    4    0.71 

1x5.49 

+  5  31   4.4 

+839.7 

62.82 

15    8.7 

55  28.3 

I.         s. 

3 

757.88 

1.773 

0  50  19.53 

XX6.50 

105057.5 

765.3 

63.04 

14  59.6 

54  54.7 

I.         s. 

4 

841.00 

1.826 

.  I  37  30.39 

XI9.73 

153947.7 

674.4 

63.86 

14  52.6 

54  29.3 

I.         s. 

5 

9  25.74 

1.905 

2  26  18.53 

X24.46 

194649.6 

556.1 

65.08 

14  47.9 

54  1 1.8 

I.         s. 

6 

10  12.50 

1.99a 

317     8.45 

189.69 

23   056.0 

409.9 

66.41 

14  45.0 

54    1.2 

I.         s. 

7 

II     1.23 

a.o66 

4    957.21 

134-14 

+25  "  23.5 

+338.6 

67.54 

14  43.8 

53  56.9 

I.      N. 

8 

II  51.39 

2.107 

5    4  11.18 

X36.6X 

26  930.8 

+  49.9 

68.17 

14  44.2 

53  58.2 

I.II.N. 

9 

12  41.99 

3.103 

5  58  52.54 

X36.38 

255037.3 

-144.3 

68.12 

14  46.0 

54    4.9 

II.  N. 

10 

13  31.98 

2.057 

6  52  56.64 

133.60 

24  15  19.0 

-339.9 

67.44 

14  49.3 

54  17.1 

II.      S. 

II 

14  20.52 

1.985 

74533-17 

X89.38 

21  29  15.6 

-496.4 

66.36 

14  54.2 

54  34.9 

II.      S.' 

12 

15    7.23 

1.909 

8  36  20.24 

I84-71 

+17  41 40.2 

-636.9 

65.22 

15    0.7 

54  590 

II.      S. 

13 

15  52.28 

1.850 

9  25  27.30 

181. 14 

13    327.7 

-749.4 

64.31 

15    9.1 

55  29.8 

II.      S. 

14 

16  36.27 

X.833 

10  13  30.15 

119.49 

746   0.3 

—833.1 

63.91 

15  19.4 

56    7.6 

II.     s.: 

*..          ^  1 

15 

17  20.10 

1.839 

II     I  24.14 

X30.5X 

+  2   052.6 

-«87.3 

64.22 

15  31.5 

56  52.2 

II.      S.I 

16 

18    4.95 

1.908 

II  50  19.08 

134.65 

-  35921.6 

-907.7 

65.36 

15  45.3 

57  42.7 

II.      s. 

1 

17 

18  52.15 

3.035 

12  41  34.92 

138.37 

-  9  59  37.3 

-«5.5 

67.38 

16    0.0 

58  36.7 

II.     sJ 

18 

19  43.07 

3.217 

13  36  35.21 

X43.86 

-15  40 15.9 

-806.9 

70.17 

16  14.7 

59  30.5 

II.     s. 

19 

20  38.90 

a.438 

14  36  30.56 

156.53 

-20  35  26.5 

-655.7 

73.41 

16  27.8 

60  18.9 

II.     s. 

20 

21  40.03 

2.649 

15  41  45.33 

169.24 

-24  13  46.5 

-423.5 

76.38 

16  37.9 

60  56.0 

II.     s. 

21 

22  45.39 

^'777 

16  51  14.10 

176.93 

—26   4  12. 1 

— X3I.O 

78.13 

1643.3 

61  15.7 

II.  N.    1 

22 

23  52.17 

3.762 

18    2    8.55 

176.06 

-25  47  23.9 

+304.0 

77.90 

1643.1 

61  14.8 

11.  N.    1 

24 

0  56.88 

3.6X2 

19  10  58.41 

X66.99 

-23  25  48.6 

493.8 

75.80 

16  36.9 

6052.3 

I.      N. 

25 

I  56.99 

3.392 

20  15  II. 12 

153.74 

-19  22  37.5 

707.9 

72.64 

16  25.8 

60  11.4 

I.           S. 

26 

2  51.69 

3.172 

21  13  59.00 

140.52 

-14  1043.2 

838.2 

69.39 

16  11.2 

59  17.9 

I.           & 

27 

3  41.58 

1-994 

22    7  56.67 

189.83 

-  8  21  39.2 

896.6 

66.67 

15  55.0 

58  18.2 

I.           S. 

28 

4  27.86 

1.873 

22  58  17.63 

X22.5I 

-  2  20  34.0 

+901.3 

64-76 

15  38.7 

57  18.3 

I.           S. 

29 

5  11.90 

X.808 

23  46  24.35 

118.60 

+  3  34    5.0 

866.5 

63.72 

15  23.6 

56  22.9 

I.           S. 

30 

5  55.01 

1.793 

0  33  3462 

117.74 

9    842.0 

803.1 

63.50 

15  10.6 

55  35.2 

I.         s. 

31 

6  38.31 

X.822 

I  20  56.26 

119.45 

+14  12  22.9 

+7I8.2 

63.96 

15    0.1 

54  56.8 

I.         s. 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Tranait 

Apparent 

R.  Ascension 

at 

Tnmsit. 

Apparent 

Declination 

at 

Tranait 

Hot. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Past. 

Mer. 

h    m 

h    m    s 

•       t       m 

f» 

H 

s 

h    m 

h    m    s 

•       t       n 

• 

•t 

s 

Jan.  o 

Z2Z.O 

20    346.20 

-22  ZO  59.4 

7.8 

3.0 

0.2Z 

Feb.14 

22  28.6 

20  Z2  ZO.23 

-Z9  38  36.9 

9-2 

3.5 

0.25 

X 

Z22.9 

20   931.88 

2Z  46  53.2 

7-9 

3.0 

0.2Z 

15 

22  29.0 

20  z6  29.75 

19  35  15.8 

9.0 

3.4 

0.25 

2 

124.4 

2015    3-40 

2Z  2Z  50.3 

8.Z 

3.1 

0.22 

z6 

22  29.6 

20  20  59.48 

19  30  38.7 

8.9 

3.4 

0.24 

3 

125.7 

20  20  Z8.58 

2056    0.0 

8.3 

3.2 

0.22 

17 

22  30.3 

20  25  38.52 

19  24  45-0 

8.8 

3.3 

0.24 

4 

126.7 

20  25  Z5.X6 

20  29  33.6 

8.6 

3.2 

0-23 

z8 

22  31. 1 

20  30  26.09 

19  17  34-3 

8.6 

3-3 

0.23 

5 

127-3 

202950.59 

-20     244.4 

8.8 

3.3 

0.24 

19 

22  32.0 

20  35  2Z.46 

-Z9   9   6.2 

8.5 

3.2 

0.23 

6 

1  27.6 

2034    2.ZI 

19  35  47-6 

9.0 

3.4 

0.24 

20 

22  33- 1 

20  40  24.00 

z8  59  20.4 

8.4 

3.2 

0.23 

7 

127.4 

203746.72 

19   859.9 

9.3 

3.5 

0.25 

2Z 

22  34-4 

204533.09 

z8  48  Z6.7 

8.3 

3.1 

0.22 

8 

126.7 

20  4Z    Z.29 

z8  42  40.2 

9.5 

3.6 

0.25 

22 

22  35.7 

20  50  48. 2  z 

z8  35  54.9 

8.2 

3.1 

0.22 

9 

125.5 

204342.56 

z8z7   9.3 

9.8 

3.7 

0.26 

23 

22  37-0 

2056   8.89 

Z822  Z5.0 

8.Z 

3.0 

0.2Z 

lO 

123.7 

204547.26 

-175249.2 

ZO.I 

3.8 

0.26 

24 

22  38.5 

2Z     Z  34.67 

-18   716.8 

8.0 

3.0 

0.2  Z 

^\ 

I  21.2 

20  47  Z2.26 

Z730   2.6 

Z0.4 

3-9 

0.27 

25 

22  40.0 

21   7   5.17 

17  51    0.3 

7-9 

3-0 

0.2  Z 

12 

I  18.0 

20  47  54.76 

Z7   9  Z2.6 

Z0.8 

4.0 

0.28 

26 

22  4Z.7 

21  Z2  40.04 

17  33  25.7 

7.8 

3.0,  0.20  II 

13 

I  14.0 

204752.48 

165041-4 

zz.z 

4.Z 

0.28 

27 

22  43.5 

21  z8  Z8.99 

17  14  32.9 

7.7 

2.9 

0.20 

14 

I   9-3 

2047   3.88 

163448.7 

ZZ.4 

4-3 

0.29 

28 

22  45.2 

2Z  24     Z.72 

16  54  22.  z 

7.6 

2.9 

0.20 

15 

I    3.7 

20  45  28.51 

-z6  21  5Z.7 

ZZ.7 

4.4 

0.30 

Mar.  I 

22  47.0 

2z  29  47-94 

-z6  32  53.5 

7-5 

2.9 

0.20 

i6 

0575 

2043   7.X5 

z6z2    2.9 

12.Z 

4-5 

O.3Z 

2 

22  48.9 

21  35  37.48 

16  ZO   7.2 

7.5 

2.8 

0.20 

17 

050.6 

2040   2.14 

z6   5  29.0 

12.4 

4.6 

0.32 

3 

22  50.8 

2Z  4Z  30.14 

1546  3.3 

7.4 

.  2.8 

O.Z9 

i8 

042.9 

20  36  X7.41 

z6   2  Z0.7 

12.6 

4-7 

0.33 

4 

22  52.8 

21  47  25-75 

Z5  20  42.0 

7-3 

2.8 

0.Z9 

19    034.6 

1 

20  31  58.58 

16   2   2.4 

Z2.9 

4.8 

0.34 

5 

22  54-8 

215324.17 

1454    3.6 

7.2 

.2.7  O.Z9 

20     0  25.9 

20  27  Z2.69 

-z6   4  5Z.6 

I3.I 

4.9 

0.34 

6 

22  56.9 

21  59  25.30 

-Z426   8.5 

7.2 

2.7  0.Z9 

21     0 16.9 

2022   7.99 

z6  102Z.4 

13.3 

5.0 

0.35 

7 

22  59.0 

22    529.04 

Z3  56  56.8 

7.1 

2.7  O.Z9 

22     0   7.7 

20  z6  53.40 

z6  z8  10. 1 

13.4 

5.0 

0.35 

8 

23     Z.2 

22  zz  35.33 

Z3  26  28.9 

7.0 

2.7  O.Z9 

22  23  58.5 

20  zz  38.05 

z6  27  54.2 

134 

5.1 

0.36 

9 

23    3-4 

22Z7  44.ZI 

Z2  54  45.0 

7.0 

2.6 

o.z8 

23 

23  49.5 

20   630.76 

1639   9.0 

13.4 

5.1 

0.36 

ZO 

23    5-6 

22  23  55-34 

Z2  21  45.4 

6.9 

2.6 

o.z8 

24 

23  40.6 

20    z  39. 4Z 

-Z65Z  31.2 

133 

5.0 

0.35 

zz 

23    7-9 

22  30   9.03 

-zz  47  30.3 

6.9 

2.6 

o.z8 

25 

23  32.2 

Z9  57  zo.8z 

17    4  39-4 

13-3 

5-0 

0.35 

Z2 

23  10.2 

22  36  25. Z7 

zz  Z2     0.2 

6.9 

2.6 

o.z8 

26 

23  24.3 

195310.32 

Z7  z8  Z3.7 

Z3.2 

4.9 

0.34 

13 

23  12.6 

22  42  43.79 

10  35  15-5 

6.8 

2.6 

o.z8 

27 

23  I7-0 

19494Z.8Z 

17  31  57.6 

13.0 

4.8 

0.34 

14 

23  150 

2249   4.95 

9  57  16.6 

6.8 

2.6 

o.z8 

28 

23  10. 1 

Z94647.8Z 

17  45  37-0 

12.8 

4.8 

0.34 

15 

23  17-4 

22  55  28.69 

9z8   4.Z 

6.8 

2.6 

0.Z7 

29 

23   4.0 

Z9  44  29.64 

-Z7  59   0.4 

12.6 

4-7 

0.33 

z6 

23  19.9 

23    15507 

-  8  37  38.4 

6-7 

2.5 

O.Z7 

30 

22  58.3 

Z9  42  47-48 

18  zz  58.0 

12.3 

4.6 

0.33 

17 

23  22.4 

23   824.Z8 

756   0.3 

6.7 

2.5 

0.Z7 

31 

22  53.2 

Z9  4Z  40.78 

z8  24  2Z.7 

Z2.Z 

4.5 

0.32 

z8 

23  25.0 

23  Z4  56.  Z2 

7  13  10.5 

6.7 

2.5 

az7 

Feb.  I 

22  48.7 

Z9  4Z    8.4Z 

Z836   4.9 

IZ.8 

4-4 

0.32 

19 

23  27.6 

23  2Z  3Z.OO 

629   9.8 

6.7 

2.5 

0.Z7 

2 

2244.6 

19  4X   8-74 

Z847   2.0 

ZZ.6 

4-3 

O.3Z 

20 

23  30.4 

2328    8.93 

5  43  59-3 

6.6 

2-5 

O.Z7 

3 

22  41.4 

194139.90 

-Z857   8.5 

1Z.3 

4-2 

O.3Z 

2Z 

23331 

23  34  50.03 

-45740.1 

6.6 

2.5 

O.Z7 

4 

22  38.5 

194239.93 

Z9   620.3 

ZZ.Z 

4.1 

0.30 

22 

23  35.9 

23  41  34-43 

4  10  Z3.4 

6.6 

2.5 

0.Z7 

5 

22  36.0 

1944   6.77 

19  14  33-8 

10.9 

4.1 

0.30 

23 

23  38.7 

23  48  22.25 

32Z4Z.I 

6.6 

2.5 

0.17 

6 

22  33.9 

194558.39 

19  21  46.4 

10.7 

4.0 

0.29 

24 

23  41-6 

23  55  13-6Z 

2  32    5.2 

6.6 

2.5 

O.Z7 

7 

22  32.2 

Z9  48  Z2.8i 

19  27  55-3 

10.4 

3.9 

0.28 

25 

23  44.6 

0   2   8.62 

z  4Z  27.9 

6.6 

2.5 

0.Z7 

8 

22  30.8 

19  50  48. Z7 

-19  32  58.1 

10.2 

3.9 

0.28 

26 

23  47.7 

0   9   7-41 

-  0495Z.7 

6.6 

2.5 

0.Z7 

9 

22  29.8 

195342.72 

19  36  52.9 

10.0 

3.8 

0.27 

27 

23  50.8 

0  z6  Z0.07 

+  02  40.5 

6.6 

2.5 

0.17 

10  22  29.1 

195654.80    Z9  39  38.4 

9.8 

3.8 

0.27 

28 

23  53.9 

0  23  Z6.63 

056    4-3 

6.6 

2.5 

O.Z7 

ZI 

22  28.6 

20   022.94 

19  4Z  Z2.7 

9.7 

3.7 

0.26 

29 

2357.1 

0  30  27.  Z4 

z  50  Z5.6 

6.6 

2.5 

O.Z7 

Z2 

22  28.4 

20   4    5.72 

19  41  34.5 

9.5 

3.6 

0.26 

31 

0   0.4 

03741-58 

245   9.5 

6.6 

2.5 

0.Z7 

Z3  22  28.4 

20   8    Z.87 

-194042.8 

9.3 

3.6 

0.25 

32 

0   3-7 

04459-88 

+  340403 

6.6 

2.5 

0.17 

14I  22  28.6 

20  Z2  ZO.23 

^9  38  36^9     9;2 

_3l5 

0.25 

33 

0   7.Z 

0522Z.93 

+  4  36  41-3 

6.6 

2.5 

O.Z7 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diamr. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecUnation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

&T.of 
Sem.: 
Paaa. 
Mer. 

h    m 

h    m,   s 

•       t      m 

If 

- 

s 

h    m 

h    m    8 

•     f     *i 

.. 

. 

s 

Apr.  I 

0    3.7 

04459.88 

+    34040.3 

6.6 

2.5 

0.17 

May  17 

018.9 

4    X  40.24 

+202045.1 

15.7 

5.9 

0.42 

2 

0    7.1 

05221.93 

43641.3 

6.6 

2.5 

0.17 

x8 

0  x3.x 

35945.71 

19  57  32.3 

X5.8 

6.0 

0.43 

3 

010.6 

05947.51 

5  33   4.8 

6.6 

2.5 

0.17 

19 

0   7.2 

3  57  44-88 

X9  33  50.3 

X5.9 

6.0 

0.43 

014. 1 

z    7  Z6.32 

6  29  42.2 

6.7 

2.5 

O.X7 

20 

0     X.2 

3  55  40.06 

X9  9  54-5 

x6.o 

6.Z 

<>.43 

017.7 

11447-99 

72624.3 

6.7 

2.5 

0.17 

20 

23  55.2 

3  53  33.60 

1846   x.2 

x6.x 

6.Z 

0.43 

021.4 

Z  22  22.00 

+  8  23   0.4 

6.7 

2.5 

0.17 

81 

2349.x 

3  5X  27.77 

+x8  22  26.8 

Z6.X 

6.Z 

^AZ 

7 

025.0 

I  29  57.74 

9  19  19. 1 

6.8 

2.6 

O.Z7 

22 

23  43.x 

34924.86 

X7  59  27.6 

z6.o 

6.0 

0.43 

8 

028.6 

z  37  3448 

10  15   8.5 

6.9 

2.6 

az7 

23 

23  37.2 

34726.96 

17  37  X9.2 

Z5.9 

6.0 

0.42 

9 

032.3 

1 45  "37 

IX  xo  15.8 

7.0 

2.6 

az8 

24 

23  3X.5 

34536.07 

X7  x6  x6.6 

Z5.8 

6.0 

a.42 

zo 

036.0 

z  52  47.46 

X2    427.7 

7.x 

2.7 

az8 

25 

23  25.9 

3435405 

x6  56  33.6 

Z5.8 

6.0 

0.42 

zx 

039.6 

2   021.68 

+12  57  31. 1 

7-2 

2.7 

o.z8 

26 

23  20.5 

34222.51 

+x6  38  22.4 

X5.7 

5-9 

0.4Z 

Z2 

043.1 

2   752.86 

13  49  13.1 

7.3 

2.8 

o.x8 

27 

23X5.2 

34X    2.9X 

x6  2x53-7 

X5.5 

5.9 

<MX 

13 

046.6 

2  15  Z9.81 

14  39  2X,0 

7-4 

2.8 

0*19 

28 

23  xo.x 

33956.44 

x6  7x6.5 

153 

5.8 

0.40 

14 

0  5ao 

22241.31 

152742.9 

7.5 

2.9 

O.X9 

29 

23  5.3 

3  39   4.X7 

X5  54  37-7 

15.0 

5.7 

0.40 

15 

053-3 

2  29  56.08 

16x4  8.0 

7-7 

3.0 

0.20 

30 

23  0.8 

33826.96 

15  44   2.8 

14.8 

5.6 

0.39 

z6 

056.5 

237  2.84 

+x6  58  26.7 

7.8 

30 

0.20 

31 

22  56.5 

338   5.46 

+15  35  35.5 

14.6 

5.5 

0.38 

17 

059.5 

244  0.40 

X7  40  31.0 

8.0 

3-1 

0.21 

June  I 

2252.5 

338   0.15 

X5  29  X7.8 

X4.3 

5.4 

c>-37 

t3 

X   2.3 

25047.56 

X82014.1 

8.1 

3.2 

0.2X 

2 

2248.7 

33811.40 

X52510.1 

14.x 

5.3 

0-37 

19 

z   5.0 

2  57  23.19 

x8  57  30.6 

8.3 

3.2 

0.22 

3 

2245.3 

3  38  39.45 

X5  23  "9 

X3.8 

5-2 

0.36 

20 

z  7.4 

3   346.27 

X9  32  x6.8 

8.5 

3.3 

0.22 

4 

22  42.1 

3  39  24.44 

Z5232X.1 

X3.5 

5X 

0-35 

2Z 

I   9.6 

3   955.78 

+20   429.9 

8.7 

3.3 

0.23 

5 

2239.2 

34026.43 

+15  25  35.0 

X3.2 

5.0 

0.34 

12 

z  ZZ.6 

3  15  50.81 

2034   8.5 

9.0 

3-4 

0.24 

6 

2236.6 

3  41  4540 

152949.7 

13.0 

4.9 

0.34 

23 

I  13-3 

3  21  3a49 

2X     X  XI.9 

9.2 

3-5 

0.25 

7 

22  34.3 

34321.30 

1536  0.9 

X2.7 

4-8 

0.33 

24 

I  14.8 

32654.06 

21  25  40.5 

9.4 

3.5 

0.25 

8 

22  32.2 

3  45  14.03 

X5  44   3.7 

X2.4 

4.7 

0.32 

25 

I  x6.o 

332   0.76 

21 47  35.2 

9-7 

3.6 

0.26 

9 

22  30.4 

34723.45 

X5  53  52.5 

X2.X 

4.6 

0.32 

26 

z  16.9 

33649.90 

+22    657.4 

9-9 

3.7 

0.27 

xo 

22  28.9 

34949.44 

+16   521.2 

XI.9 

4-5 

0-3X 

27 

117.4 

3  4Z  20.85 

22  23  48.6 

10.2 

3-8 

0.28 

XI 

2227.7 

3  52  3x89 

x6  x8  23.9 

XI.6 

4.4 

0.30 

28 

X  17.6 

3  45  33.03 

22  38  XX.2 

X0.4 

3-9 

0.29 

X2 

22  26.7 

35530.67 

x6  32  54.0 

ZZ.4 

4-3 

0,30 

29 

1 17.6 

3  49  25.^8 

2250    7.5 

X0.7 

4.1 

0.30 

13 

22  26.0 

35845.65 

z6  48  44.8 

zz.x 

4.2 

0.29 

30 

1 17.2 

3  52  58.89 

22  59  39.6 

zz.o 

4.2 

0.30 

X4 

22  25.6 

4   216.75 

X7   549.4 

X0.8 

4.1 

0.29 

May! 

z  16.4 

3  56  11.62 

+23    649.8 

ZI.3 

4.3 

0.31 

15 

22  25.4 

4   6   3.90 

+1724   0.6 

Z0.6 

4-0 

0.28 

2 

1X5-4 

3  59    3.67 

23  IX  40.3 

ZZ.6 

4-4 

0.32 

x6 

22  25.5 

4x0   7.05 

X7  43x1.4 

X0.3 

3.9 

0.28! 

3 

I  14.0 

4    134.72 

23  14  13.4 

Z2.0 

4.5 

0.33 

17 

22  25.9 

4  1426.18 

x8   3x4.3 

ZO.Z 

3.8 

a.27  1 

4 

z  12.2 

4    344.52 

23  14  31.5 

12.3 

4.7 

0.33 

x8 

22  26.5 

4  19    1.26 

X824   Z.5 

9.8 

3.7 

0.27) 

5 

1 10.0 

4    532.88 

23  12  36.9 

Z2.6 

4.8 

0.34 

19 

22  27.4 

4  23  52.35 

x8  45  25.0 

9.6 

3.6 

0.26  1 

6 

I    7-5 

4   659.77 

+23    832.1 

Z2.9 

4-9 

0.35 

20 

22  28.6 

4  28  59.46 

+19  7  X6.7 

9-4 

3.5 

0.25  1 

7 

X    4-7 

4    8    5.26 

23    219.9 

13-2 

5.0 

0.36 

21 

22  30.0 

4  34  22.65 

19  29  28.2 

9.2 

3.5 

0.25' 

8 

I    1.5 

4   849.55 

2254     3.5 

13.5 

5.1 

0.37 

22 

22  31.8 

440    X.96 

X9  5x  50.6 

9.0 

3.4 

0.24  1 

9 

058.0 

4   913.02 

22  43  46.4 

13,8 

5.2 

0.38 

23 

22  33.7 

44557.44 

20  X4  14.8 

8.8 

3.3 

0.24! 

10 

054.1 

4   9  16.21 

22  31  32,5 

14. 1 

•   5.3 

0.38 

24 

22  36.0 

452   9.14 

20  36  30.9 

8.6 

3.2 

0.23  1 

II 

049.9 

4   859.86 

+22  17  27.0 

14.4 

5.4 

0.39 

25 

2238.5 

4  58  37.08 

+20  58  28.9 

8.3 

3.2 

0.23 

12 

045.4 

4   824.97 

22     135.9 

X4.7 

5.5 

0.40 

26 

224X.3 

5   521.22 

2X  19  58.3 

8.2 

3.x 

0.22 

13 

040.5 

4   732.67 

21  44    6.2 

14.9 

5.6 

a40 

27 

2244.4 

5  12  21.48 

214048.3 

8.Z 

3.0 

0.22  1 

14 

0  35-5 

4   624.35 

2125     5.9 

15.2 

5.7 

0.41 

28 

2247.7 

5  X9  37.70 

22   047.1 

7.9 

3.0 

a2i  1 

15 

X)  30.2 

4    5    i.6o 

21     444.8 

15.4 

5.8 

0.41 

29 

2251.3 

527   9.60 

22  X943.1 

7.8 

2.9 

0.2X  , 

16 

024.7 

4   326.24 

+20  43  13.8 

X5.6 

5.9 

0.42 

30 

2255.x 

5  34  56.80 

+22  37  24.2 

7.7 

2.9 

0.2Z 

17 

0  18.9 

4    I  40.241-1-20  20  45. 1 1  15.7 

5.9  0.42  1 

31 

22  59.x 

54258.77 

+22  53  37.9 

7.6 

2.8 

0.21 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 
Time 

of 
Transit 

at 
Transit 

Declination 

at 

TMMit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Paas. 
Mer. 

Data. 

Mean 

Time 

of 

Transit 

R.  Ascenalon 

at 

TVansit 

at 
Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sam. 
Pass. 

Mer. 

h    m 

b    m    t 

•     »     » 

• 

•* 

a 

h    m 

h    m    1 

•     t     - 

If 

• 

s 

July  I 

2259.1 

54258.77 

+22  53  37.9 

7.6 

2.8 

0.21 

Aug.17 

139.0 

1x2438.44 

+2  57  56.8 

8.4 

3.1 

0.21 

2 

23  3.4 

5  51  14.84 

23  812.3 

7.5 

2.8 

0.21 

18 

X39.5 

II  29    5.10 

2x9  9.2 

8.5 

3.2 

0.2X 

3 

23   7-9 

55944-14 

23  20  55.0 

7.4 

2.7 

0.20 

X9 

X39.9 

113324.36 

14056.9 

8.6 

3-2 

0.2X 

4 

23  12.7 

6   825.62 

23  31  34-5 

7.2 

2.7 

0.20 

20 

1 40. 1 

113736.08 

X    323.3 

8.7 

3.3 

a22 

5 

23  17-7 

6  17  18.05 

2340   0.4 

7x 

2.7 

0.20 

21 

X40.2 

XI 41 40.09 

402632.0 

8.8 

3-3 

0.22 

6 

23  22.7 

6  26  20.07 

+2346   2.8 

7.0 

2.7 

0.20 

22 

X40.2 

II  45  36.16 

-0   9  33-2 

9.0 

3.4 

a22 

7 

2327.9 

63530.09 

23  49  33-2 

6.9 

2.6 

0.19 

23 

1 40. 1 

XX  49  24.06 

04448.6 

9.1 

3.5 

0.23 

8 

2333.2 

64446.45 

23  50  25.3 

6.9 

2.6 

0.19 

24 

X39.8 

"53   3.45 

X19   9.8 

9.2 

3.5 

0.23 

9 

23  38-7 

654   7.38 

234833.8 

6.8 

2.6 

a  19 

25 

139.4 

II  56  34.01 

I  52  32.7 

9.3 

3.6 

0.23 

lO 

23  44-1 

7   331.06 

234356.0 

6.8 

2.6 

0.X9 

26 

X38.8 

XX  59  55.30 

22452.1 

9.5 

3.7 

0.24 

II 

2349.6 

7  xa  55.70 

+23  36  30.7 

6.7 

2.6 

0.X9 

27 

138.0 

X2    3  6.88 

-256   2.9 

9.6 

3.7 

0.24 

12 

23  55.0 

7*2  19.53 

2326x9.1 

6.7 

a.5 

a  18 

28 

137-2 

12   6   8.22 

3  25  59.7 

9.8 

3-8 

0.25 

M 

0   0.4 

73x40.91 

23  13  24.3 

6.7 

2.5 

0.18 

29 

X36.2 

X2   858.75 

3  54  36.2 

X0.0 

3.8 

0.25 

15 

0   5.7 

74058.32 

22  57  50.8 

6.6 

2.5 

o.x8 

30 

134-8 

12  II  37.82 

4  21  45.9 

X0.2 

3.9 

0.25 

i6 

010.9 

7  50 10.36 

223944.5 

6.6 

2.5 

0.X8 

3X 

X33.3 

12  14    4.71 

44721.5 

10.3 

3-9 

a  26 

17 

0x6.1 

7  59  X5.83 

-1-22  19  X2.5 

6.6 

2.5 

0.X8 

Sept.  I 

X31.6 

12  16  18.65 

-5x115-3 

X0.5 

40 

0.26 

i8 

021.1 

8   8x3.71 

2X  56  22.6 

6.6 

2.5 

ax8 

2 

X29.7 

12  18  18.80 

5  33  18.9 

10.7 

4.0 

0.27 

19 

026.0 

8  17   3.12 

2X  31  23.4 

•6.6 

2.5 

ax8 

3 

X27.5 

12  20    4.26 

55323.1 

10.9 

4.1 

0.27 

20 

030.7 

82543.42 

21    423.8 

6.6 

2.5 

0.18 

4 

X25.1 

12  2X  34.09 

6  IX  x8.o 

ii.i 

4.1 

a  28 

21 

035.3 

8  34  14.07 

20  35  32.7 

6.6 

2.5 

0.18 

5 

X22.4 

X2  22  47.30 

6  26  52.7 

XI.3 

4.2 

0.28 

22 

039.7 

84234.70 

+20    459.4 

6.6 

2.5 

ax8 

6 

X19.4 

X2  23  42.86 

-63955.9 

XI.5 

4.3 

0.29 

23 

043.9 

85045.06 

19  32  52.7 

6.7 

2.5 

o.x8 

7 

XX6.0 

12  24  19.74 

6  50  15.4 

XX.7 

4.4 

0.29 

24 

048.0 

8  58  45.0X 

x8  59  21.2 

6.7 

2-5 

ax8 

8 

X  X2.3 

12  24  36.93 

65738.6 

XI.9 

4.5 

0.30 

25 

051.8 

9   634.50 

18  24  33.1 

6.7 

2.5 

o.x8 

9 

I   8.3 

12  24  33.46 

7    X52.6 

12. 1 

4.6 

0.31 

26 

055.5 

9  X4  X3.57 

174836.3 

6.8 

2.5 

ai8 

XO 

I   4.0 

12  24    8.53 

7   244.3 

X2.3 

4-7 

0.3X 

27 

059.0 

9  21  42.32 

+17  II  38.3 

6.8 

2.6 

o.x8 

XI 

059.2 

12  23  21.45 

-7   0  0.8 

12.6 

4.7 

a32 

28 

I    2.3 

929   0.86 

x6  33  46.1 

6.8 

2.6 

ax8 

12 

054.2 

12  22  11.77 

6  53  30.4 

X2.8 

4.8 

a32 

29 

I    5.5 

936  936 

1555   6.5 

6.9 

2.6 

o.x8 

X3 

048.7 

12  20  39.33 

643    2.8 

X3.0 

4.9 

0.33 

30 

I    8.5 

9  43  8.04 

X5X545.7 

6.9 

2.6 

ax8 

14 

042.9 

12X844.47 

6  28  30.5 

X3.X 

4.9 

0.33 

31 

111.4 

949  57.12 

X4  35  49.5 

7.0 

2.6 

0.18 

15 

036.7 

12  x6  27.89 

6  949.6 

X3.3 

5.0 

0.33 

Aug.i 

1 14.2 

9  56  36-82 

+13  55  23.2 

7.0 

2.6 

0.18 

16 

030.2 

12  X3  50.95 

-547   0.7 

13.4 

5.0 

0.34 

2 

I  16.7 

10   3   7.36 

13  14  32- X 

7.1 

2.7 

0.X9 

X7 

023.3 

12  XO  55.66 

5  20  10.5 

X3.5 

5.0 

0.34 

3 

I  19. 1 

xo  928.99 

123321.1 

7.x 

2.7 

0.X9 

18 

0x6.1 

12    744.7X 

44932.5 

13.6 

5.1 

0.34 

4 

I  21.4 

10 15  41.94 

XX  51  54.8 

7.2 

2.7 

0.X9 

X9 

0  8.8 

12    42X.54 

4  X5  28.3 

X3.6 

5.1 

0.34 

5 

123.5 

10  21  46.43 

XX  XO  17.0 

7.3 

3.8 

0.X9 

20 

0   X.4 

12    050.22 

3  38  27.5 

13.5 

5.1 

0.34 

6 

125.5 

10  27  42.67 

■no  28  31.8 

7-3 

2.8 

0).X9 

20 

2353-9 

XX  57  X5.51 

-259  8.2 

X3.5 

5.1 

0.34 

7 

127.3 

10  33  30.84 

94643.3 

7-4 

2.9 

0.19 

21 

2346.4 

XX  53  42.60 

2  x8  X5.5 

X3.4 

5-1 

0.34 

8 

129.0 

1039  IX.  10 

9  455.3 

7-5 

2.9 

ax9 

22 

2339.1 

II 50 16.98 

X  36  39.9 

X3-3 

5.1 

0.34 

9 

I  30.6 

104443.64 

823  II.O 

7.6 

2.9 

0.19 

23 

2^  32.0 

XX  47  4.17 

0  55  X5.6 

13.1 

5.0 

0.33 

10 

132.1 

1050    8.61 

74x33.8 

7.7 

2.9 

0.19 

24 

23  25.2 

XX  44   9.50 

-0 14  58.2 

13.0 

4.9 

0.33 

II 

X33.5 

XO  55  26.11 

+  7   0   6.9 

7.8 

2.9 

a  19 

25 

23  18.7 

XI 41  38.02 

402318.5 

X2.8 

4-9 

0.32 

12 

134-7 

II   036.26 

61853.5 

7.9 

3.0 

0.20 

26 

23  X2.7 

XX  39  34.04 

05844.9 

X2.5 

4.8 

0.32 

13 

135.8 

XI    539.14 

5  37  56.7 

7.9 

3.0 

0.20 

27 

23  7.2 

XX  38    x.x6 

X  30  36.8 

X2.2 

4.6 

0.31 

14 

136.8 

XX  XO  34.79 

4  57  19-6 

8.0 

30 

0.20 

28 

af  2.2 

XI  37   2.1X 

I  58  17.9 

XX.9 

4.5 

0.30 

15 

137.7 

XX  X5  23.24 

417    5-2 

8.1 

3.0 

0.20 

29 

22  57.9 

XX  36  38.66 

221 19.6 

•  II.6 

4-3 

0.29 

16 

138.4 

XI  20  4.46 

+  33716.5 

8.2 

3.1 

0.20 

30 

22  54.3 

xx3«5x.75 

4«  39  21.9 

XX.2 

4.2 

ai9 

17 

139.0 

II  24  38.44 

k-  2  57  56.8 

8.4 

3.1 

0.21 

31 

22  5X.2 

1x3741.42 

4-25213.1 

ia9 

4.x 

0.28 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diani. 

S.T.of 
Sem. 
Pass. 
Mer. 

i 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

-  Apparent 

at 
Transit 

Hor. 
Par. 

• 

S.Tj>fi 

;Semi-   Sem. 
diam.'  Pass^  ■ 

h    m 

h    m     s 

•     .     n 

w 

s 

h    m 

h    m    s 

e       »       ft 

w 

"   1    s 

Oct.  I 

2251.2 

113741.42 

+  25213.1 

lo.g 

4.1 

0.28 

Nov.  17 

0    7.0 

1555    5-98 

-21  21  46.7 

6.1 

2.3|  0.17 

2 

22  48.7 

II  39    6.97 

2  59  48.8 

10.5 

4.0 

0.27 

18 

0   9-5 

16    135.65 

21  46  31.5 

6.2 

2-3j  0.17 

3 

22  46.7 

II  4X    7.03 

3    211.4 

10.2 

3-9 

0.26 

19 

012.1 

16   8   6.76 

22  XO  ZI.5 

6.2 

2.3   0.17  , 

4 

22  45-3 

II  43  39.69 

25929.1 

9.9 

3.7 

0.25 

20 

014.8 

16  14  39.32 

22  32  45.4 

6.2 

2.3 

1  O.X7  » 

5 

2244.4 

114642.69 

2  51  54-2 

9-6 

3-6 

0.25 

21 

017.4 

16  21  13.30 

22  54  1X.6 

6.2 

2.3 

0.X7  j 

6 

22  44.0 

IX  50  13.48 

+  2  39  43-4 

9-3 

3.5 

0.24 

22 

020.0 

x6  27  48.68 

-23  14  28.6 

6.2 

2.3I  0.17  II 

7 

22  44.0 

II  54   9.32 

2  23  16.0 

9.0 

3-4 

0.23 

23 

022.7 

16  34  25.41 

23  33  35-3 

6.3 

2.4 

0.17 

8 

2244.4 

II  58  27.46 

2    252.8 

8.8 

3.3 

0.22 

24 

025.4 

16  41    3.43 

23  51  30.1 

6-3 

2.4I  O.X7  il 

9 

22  45.1 

12    3    5.25 

I  38  55.7 

.  8.5 

3-2 

0.22 

25 

028.1 

x6  47  42.66 

24   8x1.4 

6-3 

«-4 

0.18  1 

xo 

2246.1 

12   8   0.07 

I  II  47.2 

8.3 

3.2 

0.2Z 

26 

030.8 

16  54  23.00 

24  23  37.8 

6.4 

«-4 

o.x8  1 

xz 

22  47.3 

12  13   9.49 

+  0  41  49.3 

8.1 

3.1 

0.21 

27 

033.6 

17    I    4-32 

-24  37  47.9 

6.4 

2.4I  0.18  II 

X2 

22  48.6 

12  18  31.29 

+  0    923.4 

7-9 

3-0 

0.20 

28 

036.3 

17   746.48 

'245040.3 

6.4 

2.4 

0.18 

13 

22  50.2 

12  24    3-47 

-  0  25  10.4 

7.8 

3-0 

0.20 

29 

039.0 

17  14  29.31 

25   2x3.6 

6.5 

2.5 

0.18 

14 

22  52.0 

122944.27 

I    I  33.1 

7.6 

2.9 

0.19 

30 

041.8 

17  2X  12.60 

25  12  26.5 

6.5 

a-5 

0.18 

15 

2253.8 

123532.13 

I  39  27.0 

7-5 

2.8 

0.19 

Dec.  I 

044.6 

17  27  56.09 

25  21  17.4 

6.6 

«-5 

0.18 

x6 

22  55.7 

12  41  25.72 

-  2  18  35.9 

7-3 

2.8 

0.18 

2 

047.3 

173439.54 

-25  28  45.0 

6.6 

2.5 

0.18 

17 

22  57.7 

12  47  23.90 

25845.1 

7.2 

2.7 

0.18 

3 

050.1 

17  41  22.63 

25  34  48.4 

6.7 

2.5 

0.18 

z8 

22  59.8 

12  53  25.74 

339414 

7.1 

2.7 

0.18 

4 

052.9 

1748  5.01 

25  39  26.4 

6.7 

2.6 

0.18 

19 

23     2.0 

12  59  30.44 

421  13.6 

7.0 

2.6 

0.18 

5 

055.6 

17  54  46.27 

254238.1 

6.8 

2.6 

0.18 

20 

23     4.1 

13    5  37-32 

5    310.4 

6.9 

2.6 

0.17 

6 

058.3 

18    125.94 

25  44  22.2 

6.9 

2.6 

0.X9  ' 

21 

23   6-3 

13  II  45.89 

-  54523-1 

6.8 

2.6 

0.17 

7 

I     I.O 

18    8    3.51 

-25  44  38.2 

7.0 

2.6 

O.X9 

22 

23   8.5 

13  17  55-71 

62743.3 

6.7 

2.5 

0.17 

8 

I    3.6 

18  14  38.40 

254325.7 

7-1 

2.7 

0.19 

23J  23  I0.8 

1324   6.46 

710    3.5 

6.6 

2.5 

0.17 

9 

Z    6.2 

18  21    9.94 

254044.1 

7.2 

2.7 

0.20 

24,  23  13- 1 

13  30  17.91 

7  52  17.4 

6.6 

2.5 

0.17 

10 

I  8.7 

18  27  37-34 

25  36  33.7 

7-3 

2.7 

0.20  1 

25  23  15.3 

13  36  29.88      8  34  19.2 

6.5 

2.4 

0.17 

II 

X  II.I 

18  33  59.76 

25  30  54-7 

7-4 

2.8 

0.21  ■ 

26  23  17.6 

13  42  42.24 

-916   4.1 

6.5 

2.4 

0.16 

12 

1 13.4 

1840x6.26 

-25  23  47-6 

7-5 

2.8 

0.21  1 

27, 23 19.8 

13  48  54.90 

9  57  27.5 

6.4 

2.4 

0.16 

13 

1 15-6 

18  46  25.73 

25  X5  14.0 

7.6 

2.9 

0.2Z    j 

28I  2322.1 

1355   7.81 

10  38  25.4 

6.4 

2-4 

0.16 

14 

1 17.7 

18  52  26.90 

25    515-9 

7-8 

2.9 

0.22    ' 

29]  23  24.4 

14    I  20.98    II  18  54.2 

6.4 

2.4 

o.i6 

15 

X  19.6 

18  58  18.37 

24  53  55.2 

7-9 

3.0 

0.22 ! 

30I 23  26.7 

14    7  34-421   II  58  51.2 

6.3 

2.4 

0.16 

16 

X2I.4 

19   358.55 

24  41  15.4 

8.Z 

3.0 

0-23  i 

31  23  28.9 

14  13  48.14 -12  38  12.8 

6.3 

2.4 

0.16 

17 

X  22.9 

19   925.67 

-24  27  20.7 

8.2 

3-1 

0.23 

Nov.  i'  23  31.2 

14  20   2.20 

13  16  57-0 

6.2 

2.4 

0.16 

18 

I  24.2 

19  14  37-69 

24  12  x6.o 

8.4 

3-2 

0.23 

2    23  33.5 

14  26  16.68 

1355    1-3 

6.2 

2.4 

0.16 

19 

X25.I 

19  19  32.36 

2356   7.5 

8.6 

3.2 

0.24. 

3 

23  35.8 

143231.64 

14  32  23.8 

6.2 

2.3 

0.16 

20 

125.7 

1924   7.18 

2339   2.9 

8.8 

3-3 

0.24 

4 

2338.1 

143847.16 

15    9    2.4 

6.2 

2.3 

0.16 

21 

I  26.0 

19  28  19.40 

23  21  X0.6 

9.1 

3-4 

0.25 

5 

23  40.4 

1445    3-30 

-154455-0 

6.2 

2.3 

0.16 

22 

125.8 

1932    5.95 

-23    241.2 

9-3 

3-5 

0.25 

6 

2342.8 

14  51  20.16 

16  20   0.2 

6.1 

2.3 

0.16 

23 

1 25.1 

19  35  23-61 

224346.1 

9-6 

3.6 

0.26 

7 

2345.1 

14  57  37-84 

16  54  16.4 

6.1 

2.3 

0.16 

24 

123.9 

1938   8.96 

22  24  38,2 

9.8 

3-7 

0.27 

8 

23475 

15    356.40    172741-9 

6.1 

S-3 

0.16 

25 

1  22.2 

194018.37 

22    531.7 

10. 1 

3.8 

0.27 

9 

23  49.8 

15  10  15.94 

18    0  15.2 

6.1 

2.3 

0.16 

26 

I  19.8 

19  41  48.28 

21  46  41.9 

10.4 

3.9 

0.28 

10  23  52.2 

15  16  36.54 

-18  31  54-8 

6.1 

2-3 

0.16 

27 

I  16.7 

194235.37 

-21  28  24.0 

X0.7 

4.0 

0.29  ' 

II   2354.6 

15  22  58.26 

19    239.2 

6.1 

2.3 

o.i6 

28 

I  12.7 

19  42  36.60 

21  10  53.7 

II.O 

4-2 

0.30 1 

12  2357.1 

15  29  21.18 

19  32  27.1 

6.1 

2.3 

0.16 

29 

I     8.0 

19  41  49.63 

20  54  26.0 

II-3 

4-3 

0.31 1 

13 

23  59-5 

15  35  45-36 

20    I  17.2 

6.1 

• 
2.3 

0.16 

30 

I     2.4 

19  40  13.15 

20  39  14.2 

IX.7 

4-4 

0-31  1 

15 

0    2.0 

15  42  10.86 

2029    8.1 

6.1 

2.3 

0.17 

31 

056.1 

193747-19 

20  25  29.5 

X2.0 

4-5 

0-32  1 

16 

0   4.5 

15  48  37.72 

-20  55  36.4 

6.1 

2.3 

0.17 

32 

048.9 

19  34  33.38 

-20  13  20.1 

12.3 

4-6 

0-33 

17 

0   7-0   ^5  55    5-98'  -21  21  46.7 

6.1 

2-3 

0.17 

33 

041.0    19  30  35.37I-20     25I.7I 

12.5 

4-7 

^iM  \ 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

I  ■ 

Semi- 
diain. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

1    Apparent 
Declination 
at 
Transit 

1 

Hot. 
Par. 

Semi- 
diam. 

1 

S.T.of 
Sem. 
PaM. 
Mer. 

h 

m 

h    m     s 

0          t          M 

» 

« 

8 

b    m 

h    m     s 

0     #     ft 

H 

»» 

8 

Jan.  o 

2 

59.8 

21  42  48.26-15  36    4.6 

8.6 

8.3 

0.57 

Feb.  1 5 

3    5.2 

0  49  26.89 

-f-  6  59  22. 1 

12.6 

12.2 

0.81     1 

I 

3 

0.4 

214723.14     15  10  37.2 

8.6 

8.3    0.58 

16 

3    4.8 

053    1.06 

7  28  34.3 

12.7 

12.3 

0.83 

2 

3 

I.O 

21  51  56.41 

14  44  47.6 

8.7 

8.4 

0.58 

17 

3   4.4 

0  56  33.89 

7  57  34  5 

12.9 

12.5 

0.84 

3 

3 

1.6 

21  5628.10 

14  18  36.8 

8.7 

8.4 

0.58 

18 

3   4.0 

I    0    5.34 

8  26  21.9 

13.0 

12.6 

0.85 

4 

3 

2.2 

22     058.21 

1352    5.4 

8.8 

•8.5 

0.59 

19 

3    3.6 

I    335.39 

8  54  56.1 

13.2 

12.7 

0.86 

5 

3 

2.7 

22     526.73 

-13  25  14.2 

8.9 

8.6 

0.59 

20 

3    3.1 

I   7   3.98 

+  9  23  16.3 

13-3 

12.9 

0.87 

6 

3 

3.2 

22     953.73 

1258    4.1 

8.9 

8.6 

0.59 

21 

3    2.6 

I  1031.08 

9  51  21.8 

13.5 

X3.O 

0.88 

7 

3 

3-7 

22  14  19-15 

12  30  35.8 

9.0 

8.7 

0.59 

22 

3    2.0 

I  13  56.66 

10  19  12.2 

13.6 

13-2 

0.89 

8 

3 

4.2 

22  18  43.05 

12    2  50.2 

9.0 

8.7 

0.60 

23 

3    1.5 

I  17  20.66 

10  46  46.7 

13.8 

13-3 

0.90 

9 

3 

4.6 

22  23     5.42 

"3448.3 

9.1 

8.8 

0.60 

24 

3   0.9 

I  20  43.04 

II  14   4.8 

13.9 

13.5 

0.91 

lO 

3 

5.0 

22  27  26.28 

-II    630.8 

9.2 

8.9 

0.60 

25 

3   0.3 

124    3.73 

+11  41    5.8 

14. 1 

13.6 

0.92 

II 

3 

5-4 

22  31  45.66 

10  37  58.5 

9.2 

8.9 

0.60 

26 

259.7 

I  27  22.66 

12   749.0 

14.3 

13.8 

0.94 

12 

3 

5-8 

2236     3.55 

.10   912.1 

9.3 

9.0 

0.61 

27 

259.1 

1 30  39.78 

12  34  13.6 

14.5 

14.0 

0.95 

13 

3 

6.1 

22  40  19.98 

9  40  12.6 

9.3 

9.0 

0.61 

28 

258.4 

I  33  55.01 

13    019.2 

14.6 

14.1 

0.96 

14 

3 

6.4 

22  44  34.95 

9  II    0.6 

9.4 

9.1 

0.61 

Mar.  I 

257.6 

137    8.27 

1326   5.0 

14.8 

14.3 

0.98 

15 

3 

6.7 

224848.51 

-  84136.9 

9.5 

9.2 

0.62 

2 

256.8 

I  40  19.46 

+13  51  30.3 

15.0 

14.5 

0.99 

i6 

3 

6.9 

2253     0.65 

8  12    2.4 

9.6 

9.3 

0.62 

3 

256.0 

I  43  28.50 

14  16  34.4 

15.2 

14.7 

I.OO 

17 

3 

7-1 

225711.39 

7  42  17.8 

9-7 

9.3 

0.62 

4 

255.2 

I  46  35.27 

14  41  16.5 

15.4 

14.9 

1.02 

i8 

3 

7.3 

23     I  20.77 

7  12  23.8 

9.8 

9.4 

0.63 

5 

2544 

I  49  39.64 

15    536.0 

15.6 

15. 1 

1.03 

19 

3 

7-5 

23     528.80 

64221.1 

9-9 

9.5 

0.63 

6 

253.5 

15241.50 

15  29  32.0 

15.8 

15.3 

1.05 

20 

3 

7-7 

23     93551 

-  6  12  10.6 

9.9 

9.6  0.64 

7 

252.6 

I  55  40.72 

+1553    3.8 

16.0 

15.5 

1.07 

21 

3 

7.8 

23  13  40.90 

5  41  52.9 

lO.O 

9.6  0.64 

8 

251.6 

15837.19 

16  16  10.7 

16.2 

15.7 

1.08  i 

22 

3 

8.0 

23  17  45.00 

5  II  28.7 

10. 1 

9.7,  0.65 

9 

250.5 

2    I  30,76 

16  38  51.9 

16.4 

15.9 

1. 10 

23 

3 

8.1 

23  21  47.84 

4  40  587 

10.2 

9.8'  0.65 

10 

249.3 

2   421.27 

17    I    6.6 

16.7 

16.2 

I.II 

24 

3 

8.2 

23  25  49.43 

4  10  23.8 

10.3 

9.8  0.66 

II 

248.1 

2   7   8.55 

17  22  54.0 

16.9 

16.4 

I.I3 

25 

3 

8.3 

23  29  49.80 

-  3  39  44-6 

10.3 

9.9 

0.67 

12 

246.9 

2   952.44 

+174413-3 

17.1 

16.6 

I.I5 

26 

3 

8.4 

23  33  48.94 

3   9    1.7 

10.4 

1 0.0  0.67 

13 

245.7 

2  12  32.78 

18    5    3.7 

17.4 

16.8 

I.I7 

27 

3 

8.4 

23  37  46.89 

2  38  15.9 

10.5 

1 0.1   0.68 

14 

244.4 

215   9.39    182524.3 

17.6 

17.1 

1. 19 

28 

3 

8.4 

234143.66 

2    727.9 

10.6 

10.2  0.68 

15 

243.0 

2  17  42.08 

18  45  14.2 

17.9 

17.3 

I.2I 

29 

3 

8.4 

23  45  39.26 

13638.5 

10.7 

10.3  0.69 

16 

2  41.6 

2  20  10.64 

19    432.7 

i8.i 

17.6 

1.23 

30 

3 

8.3 

23  49  33.69 

-  I    548.4 

10.8 

10.4  0.70 

17 

240.1 

2  22  34.88 

+1923  18.9 

18.4 

17.8 

1.25 

31 

3 

8.3 

23  53  26.97 

0  34  58.2 

10.9 

10.5I  0.70 

18 

238:5 

22454.59 

194131-8 

18.7 

18. 1 

1.27 

Feb.  I 

3 

8.2 

23  57  19,10 

-  0    4    8.7 

II. 0 

10.6  0.71 

19 

236.8 

227   9.56 

19  59  10.4 

19.0 

18.3 

1.29 

2 

3 

8.1 

0    I  10.12 

+  02639.3 

II. I 

10.7  0.71 

20 

235.0 

2  29  19.58 

20  16  13.8 

19.3 

18.6 

1.32 

3 

3 

8.0 

0   459.99 

05725.2 

II. 2 

10.8  0.72 

21 

233.2 

2  31  24.43 

20  32  40.9 

19.6 

18.9 

1.34 

4 

3 

7-9 

0   848.70 

+  128    8.1 

II. 3 

10.9 

0.73 

22 

231.2 

2  33  23.87 

-1-20  48  30.6 

19.9 

19.2 

1.36 

5 

3 

7.8 

0  12  36.29 

I  58  47.4 

11.4 

II.O 

0.73 

23 

2  29.2 

2  35  17-67 

21    342.0 

20.2 

19.5 

1.38 

6 

3 

7.6 

0  16  22.72 

2  29  22.4 

11-5 

ii.i 

0.74 

24 

2  27.0 

237    5.58 

21  18  13.6 

20.5 

19.8 

I.4I 

7 

3 

7-4 

020   7.98 

2  59  52.2 

11.6 

II. 2 

0.75 

25 

2^24.7 

23847.36 

2132    4.1 

20.9 

20.2 

1.43 

8 

3 

7.2 

0  23  52.08 

3  30  16.3 

11.8 

11.3 

0.75 

26 

2*22.4 

2  40  22.74 

21  45  12.3 

21.2 

20.5 

1.46 

9 

3 

7.0 

0  27  35.01 

+  40  33.9 

11.9 

11.4 

0.76 

27 

2  20.0 

24151.46 

+21  57  36.9 

21.5 

20.8 

1.48 

lo 

1 

3 

6.7 

0  31  16.74 

43044.2 

12.0 

11.6 

0.77 

28 

217.4 

2  43  13.27 

22   9  16.4 

21.9 

21.2 

1.51 

II 

3 

6.4 

0  34  57.27 

5   046.5 

12.1 

11.7 

0.78 

29 

2  14.6 

2  44  27.92 

22  20   9.0 

22.2 

21.5 

1.53 

12 

3 

6.1 

03836.57 

53040.1 

12.2 

11.8 

0.78 

30 

2  II. 8 

2  45  35'i4 

22  30  13. 1 

22.6 

21.8 

1.56 

13 

3 

5.8 

0  42  14.62 

6   024.4 

12.4 

11.9 

0.79 

31 

2    8.9 

2  46  34.65 

22  39  26.8 

22.9 

22.2 

1.59 

^4 

3 

5.5 

04551.40 

+  6  29  58.6 

12.5 

12.0 

0.80 

32 

2    5.8 

2  47  26. 19 

+22  47  48.2 

23.3 

22.5 

X.62 

15 

3 

5.2 

0  49  26.89 

+  65922.1 

12.6 

12.2 

0.81 

33 

2    2.5 

248    9.52 

+22  55  15.4 

23.7 

22.8 

1.65 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
TtanaiL 

Appftrant 

R.  Aacension 

at 

Transit 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.o« 
Sem. 
Paas. 
Mer. 

Data. 

Ifaan 
Time 

of 
Transit 

Apparent 

R.  Aacension 

at 

Ttanslt 

DecEoiSon 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

1 
&Txtf 

Pass. 
Mer. 

h    m 

h    m    t 

•      t      m 

M 

m 

B 

h    m 

h    m    s 

•      t      m 

.. 

m 

a 

Apr.  I 

2    5.8 

24726.Z9 

+224748.2  23. 3| 

22.5 

Z.62 

Mayz6 

22  Z0.4 

z  52  38.  z8 

fz2  3z    z.5 

26.3 

25.4 

X.74 

2 

2     2.5 

248    9.52 

22  55  15.4 

23.7 

22.8 

Z.65 

17 

22    6.4 

I  52  38.53 

Z2  Z7  3Z.2 

25.9 

25.x 

1.72 

3 

159.2 

24844.40 

23    146.4 

24.0 

23.2 

Z.68 

z8 

22     2.6 

z  52  47.56 

X2   5   9.5 

25.5 

24.7 

X.69 

4 

155.8 

24910.57 

23   7Z9.2 

24.4 

23.5 

1.70 

19 

2Z  59.0 

153    5.13 

XI  53  56.5 

25.x 

24.3 

Z.66 

5 

I  52.1 

2  49  27.83 

23  "  51.5 

24.8 

23.9 

1-73 

20 

21  5J.5 

I  53  31.08 

"4351.8 

24.7 

23.9 

X.63 

6 

148.3 

2  49  35-97 

+23  152Z.1 

25.2 

24.3 

Z.76 

2Z 

2Z  52.1 

154   5.23 

+XI34  54-7 

24.3 

23.5 

X.60 

7 

Z44.4 

2  49  34.87 

23  17  45.5 

25.5 

24.7 

Z.78 

22 

2Z  48.8 

X  54  47.36 

1x27   4.5 

24.0 

23.x 

X.58 

8 

140-3 

2  49  24.37 

2319   2.3 

25.9 

25.0 

z.Sz 

23 

2Z  45.8 

I  55  37.26 

zz  2020.0 

23.6 

22.7 

X.55 

9 

I  36.0 

249    4.41 

23  Z9  9.2 

26.3 

25.4 

Z.83 

24 

2Z  42.8 

I  56  34.71 

ZZZ439.7 

23.2 

22.3 

X.53 

lO 

I  31.6 

24834.94 

23  z8   3.8 

26.6 

25.7 

Z.86 

25 

2Z  39.9 

X  57  39.47 

zz  zo     2.1 

22.8 

22.0 

Z.50 

ZI 

I  27.  Z 

2  47  55.95 

+23  15  44.2 

27.0 

26.Z 

Z.89 

26 

2Z  37.3 

I  58  51.31 

+IZ   625.5 

22.4 

2Z.6 

1.48 

12 

122.3 

247   7.50 

23x2   8.4 

27.4 

26.4 

Z.9Z 

27 

21  34.7 

2   0  10.00 

ZZ   348.1 

22.  Z 

21.3 

1.45 

13 

ZZ7.4 

246   9.74 

23   7Z4.8 

27.7 

26.8 

Z.94 

28 

2Z  32.2 

2    135.31 

zz    2    8.1 

2Z.7 

20.9 

X.43 

14 

z  Z2.4 

245    2.87 

23    I    1.7 

28.1 

27.  z 

1.97 

29 

21  29.8 

2    3    7.00 

zz    Z23.2 

2Z.4 

20.6 

1.40 

15 

z   7.1 

24347.18 

22  53  27.8 

28.5 

27.5 

1-99 

30 

21  27.4 

2   444-85 

iz    z  3Z.6 

2Z.O 

20.3 

X.38 

x6 

z    Z.8 

2  42  22.99 

+22  44  32.0 

28.8 

27.8 

2.0Z 

31 

2Z  25.2 

2   628.65 

+IZ   23Z.4 

20.7 

20.0 

X.35 

17 

056.4 

2  40  50.70 

22  34  14.0 

29.1 

28.1 

2.02 

June  I 

2Z23.I 

2    818.19 

zz   420.4 

20.3 

Z9.6 

X.33 

i8 

050.9 

2  39  10.83 

22  22  34.0 

29-4 

28.4 

2.04 

2 

2Z  2Z.I 

2  ZO  13.28 

zz   656.7 

20.0 

X9.3 

X.31 

19 

045.1 

2  37  23.97 

22   932.9 

29.6 

28.6 

2.06 

3 

2Z  Z9.Z 

2  Z2  13.72 

zzzoz8.2 

Z9.7 

Z9.0 

1.29 

20 

039.3 

2  35  30.76 

2Z  55  Z2.0 

29.9 

28.9 

2.07 

4 

2Z  Z7.2 

2  14  X9.33 

zz  1423.0 

19.4 

Z87 

X.27 

21 

033.4 

2  33  31.91 

+21  39  33.4 

30.1 

29.  z 

2.09 

5 

21  15.4 

2  z6  29.94 

+IZZ9  9.3 

Z9.Z 

Z8.4 

Z.25 

22 

027.3 

2  3Z  28.Z7 

2X  22  39.9 

30.3 

29.3 

2.Z0 

6 

2Z  Z3.8 

2  x8  45.35 

XI  24  35.0 

z8.8 

z8.z 

Z.23 

23 

021.3 

2  29  20.38 

21    4  34-9 

30.5 

29.5 

2.ZZ 

7 

21  Z2.2 

2  21     5.45 

xz  3038.1 

Z8.5 

Z7.8 

Z.22 

24 

0Z5.2 

227   9.40 

20  45  22.6 

30.6 

29.6 

2.II 

8 

2Z  ZO.7 

2  23  30.06 

zz  37  z6.8 

Z8.2 

17.5 

Z.20 

25 

0  9.0 

22456.Z3 

2025   8.0 

30.7 

29.7 

2.ZO 

9 

2Z    9.2 

22559.05 

114429.3 

179 

X7.3 

z.z8 

26 

0   2.9 

2  22  4Z.48 

+20   356.6 

30.8 

29.8 

2.ZO 

zo 

az   7.8 

22832.28 

+ZZ  52  Z3.7 

Z7.7 

Z7.0 

z.z6 

26 

23  56.7 

2  20  26.37 

194154-7 

30.9 

29.9 

2.ZO 

zz 

2Z     6.5 

231     9.62 

12   028.3 

17.4 

z6.8 

I.X5 

27 

23  50.5 

2  18  ZZ.75 

Z9  Z9   9.0 

30.9 

29.9 

2.ZO 

Z2 

2Z     5.2 

2  33  50.95 

12   9  11.3 

Z7.2 

Z6.5 

X-13 

28 

2344.4 

2  15  58.53 

18  55  46.9 

30.9 

29.8 

2.09 

13 

21     4.Z 

23636.15 

Z2  z8  21.0 

16.9 

Z6.3 

Z.Z2 

29 

23  38.3 

21347.58 

18  3Z  56.0 

30.8 

29.8 

2.09 

M 

21     3.0 

23925.ZI 

X2  27  55.7 

Z6.7 

z6.i 

z.zo 

30 

23  32.2 

2  zz  39.74 

+18  744.Z 

30.8 

29.7 

2.08 

15 

21     Z.9 

2  42  17.74 

+X2  37  53.6 

Z6.5 

Z5.8 

Z.09 

May  I 

23  26. z 

2   935.82 

17  43  19.3 

30.7 

29.6 

2.07 

16 

21    0.9 

2  45  13-92 

12  48  X3.3 

16.2 

Z5.6 

Z.07 

2 

2320.Z 

2   736.59 

17  x8  49.5 

30.5 

29.4 

2.06 

17 

2059.9 

2  48  13.56 

12  58  53.1 

16.0 

15.4 

Z.06 

3 

23 14.4 

2   542.76 

z6  54  22.9 

30.3 

29.3 

2.05 

z8 

20  59.0 

2  5Z  16.56 

X3   951-3 

X5.7 

15.2 

Z.04 

4 

23  8.7 

2   354.98 

1630   7.4 

30.1 

29.  z 

2.04 

19 

2058.1 

2  54  22.84 

13  2Z    6.3 

15.5 

Z5.0 

Z.03 

5 

23  3.1 

2   2Z3.81 

+16   6  Z0.5 

29.9 

28.9 

2.02 

20 

2057.3 

2  57  32.30 

+Z3  32  36.5 

X5-3 

Z4.8 

Z.02! 

6 

22  57.6 

2   039.78 

154239.3 

29.6 

28.7 

2.00 

21 

20  56.6 

3   044:87 

13  44  20.6 

15-1 

Z4.6 

z.oo 

7 

22  52.3 

15913.33 

Z5  X9  4a6 

29.4 

28.4 

Z.97 

22 

20  56.0 

3   4   0.46 

13  56  Z7.0 

14.9 

Z4.4 

0.99 

8 

22  47.Z 

X  57  5483 

145720.5 

29.1 

28.1 

1.95 

23 

20  55-4 

3   718.98 

14    824.4 

14.7 

14.2 

a98 

9 

2242.Z 

z  56  44.59 

1435  44-5 

28.8 

27.8 

1.93 

24 

2054.8 

3  1040.36 

14204Z.2 

14.5 

Z4.0 

0.97 

zo 

22  37.Z 

I  55  42.83 

+Z4  Z4  57.8 

28.5 

27.5 

1.90 

25 

2054.2 

314   4.54 

414  33   6.1 

Z4.3 

Z3.8 

a96 

ZI 

22  32.2 

I  54  49.79 

1355   4.9 

28.2 

27.2 

1.88 

26 

20  53.7 

3  17  31-43 

X4  45  37-8 

14. 1 

13.6 

0.94 

Z2 

22  27.6 

154   5.59 

X336   9.8 

27.8 

26.9 

1.85 

27 

2053-3 

321    0.97 

14  58  Z4.8 

13.9 

13-5 

0.93 

13 

2223.Z 

z  53  30.30 

Z3  z8  Z5.6 

27.5 

26.5 

1.82 

28 

20  52.9 

3  24  33.Z0 

Z5  1056.0 

Z3.8 

133 

a92 

14 

22  Z8.7 

153    3.99 

13    X24.9 

27.1 

26.2 

1.79 

29 

2052.5 

328   7.76 

15  23  40.2 

Z3.6 

13.2 

0.9Z 

15 

22  Z4.4 

z  52  46.63 

+Z2  45  39.7 

26.7 

25.8 

1.76 

30 

20  52.2 

3  3X  44.91 

+15  36  26.1 

134 

Z3.0 

0.90  1 

z6 

22  ZO.4 

z  52  38.  z8 

+12  31    Z.5 

I26.3 

25.4 

1-74 

31I205Z.9 

3  35  24.48 

+15  49  Z2.5 

X3.3 

Z2.9 

0.891 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     s 

•       f       m 

m 

n 

a 

h    m 

h    m    8 

•       t       m 

n 

w 

8 

Julyi 

20  51.9 

3  35  24.48 

+15  49  12.5 

13-3 

12.9 

a89 

Aug.x6 

2Z  ZZ.8 

6  56  42.04 

+2Z  Z3  34.  z 

8.7 

8.4 

0.60 

2 

2051.6 

3  39   6.43 

i6   158.3 

13.1 

12.7 

0.88 

17 

2Z  Z2.7 

7    132.39 

2Z  ZO25.I 

8.6 

•8.3 

0.60 

3 

20  51.4 

3  42  50-72 

16  14  42.3 

13.0 

12.6 

a87 

18 

2Z  Z3.6 

7   623.21 

2Z    642.9 

8.5 

8.2 

0.59 

4 

20  51.3 

3  46  37-31 

16  27  23.5 

12.8 

12.4 

0.86 

19 

2114.5 

7  II  Z4.44 

2Z     227.2 

8.5 

8.2 

0.59 

5 

2051.2 

35026.15 

1640  0.8 

12.6 

12.3 

0.85 

20 

21  Z5.4 

7  z6   6.02 

20  57  38.  Z 

8.4 

8.1 

0.58 

6 

2051.1 

3  54  17.20 

+16  52  33.0 

12.5 

Z2.Z 

0.84 

2Z 

2Z  Z6.3 

7  20  57.89 

+2052  Z5.5 

8.4 

8.1 

0.58 

7 

20  51. 1 

3  58  10.45 

17   459.1 

12.3 

12.0 

0.84 

22 

21  Z7.2 

7  25  49-99 

20  46  19.2 

8.3 

8.0 

0.57 

8 

20  51. 1 

4   2   5.85 

17  17  18.3 

Z2.2 

ZI.8 

0.83 

23 

21  z8.z 

73042.29 

203949.3 

8.3 

8.0 

0.57 

9 

2051.I 

4   6   3.37 

172929.3 

12.Z 

XZ.7 

0.82 

24 

21  Z9.Z 

7  35  34-74 

20  32  45.8 

8.2 

7.9 

0.57 

lO 

2051.2 

410   2.97 

174131.2 

12.0 

ZZ.6 

0.81 

25 

21  20.0 

74027.29 

2025    8.7 

8.2 

79 

0,56 

IZ 

20  51.2 

414   4.65 

+17  53  23.1 

II.8 

ZZ.5 

0.80 

26 

2Z  20.9 

74519.88 

+20  z6  58.1 

8.1 

7.8 

0.56 

12 

2051.3 

4x8   8.35 

18   5   4.0 

II.7 

X1.3 

0.80 

27 

2Z2I.8 

7  50  12.48 

20  8  14.0 

8.1 

7.7 

0.55 

13 

2051.4 

4  22  14.05 

18  z6  32.9 

ZI.6 

IZ.2 

0.79 

28 

21  22.8 

7  55   5.03 

195856.5 

8.0 

7.7 

0.55 

M 

20  51.6 

4  26  21.73 

18  27  48.9 

11-5 

II.I 

0.78 

29 

21  23.8 

7  59  57-49 

1949   5.9 

8.0 

7.6 

0.55 

15 

2051.9 

43031.34 

18  38  5a9 

1 1.4 

11.0 

0.77 

30 

21  24.7 

8   449.82 

193842.4 

7.9 

7.6 

0.54 

i6 

20  52.1 

43442.85 

+18  49  38.1 

1 1.2 

10.9 

0.77 

31 

21  25.7 

8   942.00 

+19  27  46. 1 

7-9 

7-5 

0.54 

17 

20  52.4 

4  38  56.23 

19   0   9-7 

II.I 

ia8 

0.76 

Sept.  I 

21  26.6 

8  14  33.97 

191617.1 

7-8 

7.5 

0.53 

i8 

20  52.7 

4  43  11.44 

19  10  24.7 

II.O 

10.7 

0.75 

2 

21  27.5 

8  19  25.69 

19   415.7 

7-8 

7.5 

0.53 

19 

2053.1 

44728.45 

19  20  22. 1 

10.9 

10.6 

Q.75 

3 

21  28.4 

8  24  17.14 

18  51  42.2 

7-7 

7.4 

0.53 

20 

2053.4 

4  51  47.23 

1930    1.3 

10.8 

10.5 

a.74 

4 

21  29.3 

829   8.29 

18  38  36.8 

7.7 

7.4 

0.52 

21 

20  53.8 

456   7-73 

+19  39  21.3 

10.7 

10.4 

0.74 

5 

21  30.2 

8335912 

+z8  24  59-7 

7.6 

7.4 

0.52 

22 

2054.2 

5   029.90 

19  48  21.4 

I0.6 

Z0.3 

0.73 

6 

2I3Z.I 

83849.58 

z8  ZO  5Z.3 

7.6 

7.3 

0.51 

23 

2054.6 

5   453.71 

1957    0.8 

10.5 

10.2 

0.72 

7 

21  32.0 

8  43  39-67 

Z7  56  ZZ.9 

7.5 

7.3 

0.51 

24 

2055.1 

5   919.X3 

20   518.7 

10.4 

10.1 

0.72 

8 

2132.9 

8  48  29.35 

Z74Z    Z.8 

7.5 

7.3 

0.51 

25 

20  55.6 

51346-09 

20 13  14.3 

10.3 

Z0.0 

0.71 

9 

21  33-7 

8  53  18.61 

Z7  25  21.5 

7.4 

7.2 

0.50 

26 

2056.1 

5  18  14.54 

+20  20  46.9 

10.2 

9.9 

0.70 

ZO 

2134-6 

858   7.42 

f  Z7     9  ZZ.2 

7.4 

7.2 

a  50 

27 

20  56.7 

5  22  44.46 

20  27  55.8 

10.2 

9.8 

0.70 

II 

21  35.5 

9   255.78 

x6  52  31-3 

7.3 

7.x 

0.49 

28 

20  57-3 

5  27  15.80 

203440.4 

10. 1 

9.7 

0.69 

12 

21  36.4 

9   743.67 

z6  35  22.2 

7.3 

7.x 

0.49 

29 

20  57-9 

5  31  48.51 

20  41    0.0 

10.0 

9.6 

0.69 

13 

21  37-2 

9  12  31.06 

16  17  44.3 

7.3 

7-1 

0.49 

30 

2058.5 

5  36  22.56 

204654.0 

9.9 

9-5 

0.68 

14 

21  38.1 

9  17  17*95 

15  59  38.1 

7-2 

7.0 

0.48 

31 

2059.2 

54057.89 

+20  52  21.8 

9.8 

9.4 

0.67 

15 

21  38.9 

922   4.31 

+1541    4.1 

7.2 

7.0 

0.48 

Aug.  I 

20  59.9 

5  45  34-47 

20  57  22.8 

9.8 

9.4 

0.67 

z6 

21  39.7 

92650.15 

Z522    2.9 

7.2 

6.9 

a48 

2 

21    0.6 

5  50  12.25 

21    156.5 

9.7 

9-3 

0.66 

17 

21  40.5 

9  31  35.46 

X5   234.9 

71 

6.9 

0.48 

3 

21    1.3 

55451.19 

21    6    2.3 

9-6 

9.2 

0.66 

18 

2Z4Z.3 

9  36  20.23 

144240.6 

7.1 

6.9 

0.47 

4 

21    2.0 

5  59  31.23 

21   939.7 

9-5 

9.2 

0.65 

19 

21  42.2 

941    4.44 

14  22  20.6 

7.x 

6.8 

0.47 

5 

21    2.8 

6   412.33 

+21  12.48.2 

9-4 

91 

0.65 

20 

21  43.0 

94548.10 

+14    135.3 

7.0 

6.8 

0.47 

6 

21     3.6 

6  854.46 

21  1527.3 

9.4 

9.0 

a64 

21 

21  43.8 

9  50  31x9 

13  40  25.3 

7.0 

6.8 

0.46 

7 

21   4-3 

6 13  37.56 

21  17  36.6 

9.3 

8.9 

0.64 

22 

21  44.5 

95513.71 

13  18  51.2 

7.0 

6.7 

0.46 

8 

21     5.1 

6  18  21.59 

21  19  15.7 

9.2 

8.9 

0.64 

23 

21  45.2 

9  59  55-66 

12  56  53.7 

6.9 

6.7 

0.46 

9 

21    5-9 

623   6.51 

212024.1 

9.1 

8.8 

0.63 

24 

21  45.9 

10   437.06 

12  34  33.3 

6.9 

6.7 

0.46 

10 

21    6.7 

62752.27 

+21  21     1.4 

9.1 

8-7 

0.63 

25 

21  46.6 

10   9  17.89 

+12  IZ  50.5 

6.9 

6.6 

0.45 

II 

21   7-5 

63238.84 

21  21     7.3 

9.0 

8.7 

0.62 

26 

2147-3 

101358.17 

ZI  4846.Z 

6.8 

6.6 

0.45 

12 

21   8.3 

63726.17 

21  20  4Z.4 

9.0 

8.6 

0.62 

27 

21  48.0 

ZO  z8  37.91 

II  2520.8 

6.8 

6.6 

0.45 

13 

21   9.1 

64214.21 

21  1943.4 

8.9 

8.6 

a6z 

28 

21  48.7 

1023  17- XI 

II  135.1 

6.8 

6.5 

0.45 

M 

21 10.0 

647   2.90 

21  18  13.0 

8.8 

8.5 

0.61 

29 

21  49-4 

10  27  55.77 

10  37  29.5 

6.8 

6.5 

0.44 

15 

21  Z0.9 

65152.19 

+21  16  10.0 

8.8 

8.4 

0.61 

30 

21  50.1 

10  32  33.92 

+10  13   4.8 

6.7 

6.5 

0.44 

z6 

21  ZI.8 

6  56  42.04 

+21 13  34,1 

8,7 

8.4 

0.60 

31 

21  5a8 

10  37  11.56 

+  94821.5 

6.7 

6.4 

0.44 

400 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 
Declination 
at     • 
Transit 

Hor. 
Par. 

Semi- 

S.Tu)f 
Sem. 
Pass. 
Men 

Date. 

Mean 

Time 

of 

Transit 

'Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

lYanait 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    ro     s 

0       '       m 

t* 

n 

s 

h    m 

h    m    8 

•       t       m 

ir 

- 

S'       , 

Oct.  I 

21  50.8 

1037  11.56 

+    94821.5 

6.7 

6.4 

0.44 

Nov.  16 

22  21.2 

14    858.41 

-II  25  39.1 

5.7 

5.6 

0.38 

2 

21-51.5 

10  41  48.72 

9  23  20.3 

6.6 

6.4 

0.43 

17 

22  22.0 

14  13  4558 

II  51  44.2 

5.7 

5.5 

0.38 

3 

21  52.2 

104625.42I      858    1.9 

6.6 

6.4 

0.43 

18 

22  22.9 

141833.76    12x732.7 

5-7 

5-5 

0.38 

4 

21  52.9;  10  51    1.68 

8  32  26.8 

6.6 

6.4 

0.43 

19 

22  23.8 

14  23  22.96 

1243    4-4 

5.7 

5.5 

0.38 

5 

2153-5   105537.52 

8   635.8 

6.6 

6.3 

0.43 

20 

22  24.7 

14  28  13.20 

13    817.9 

5-7 

5.5 

0.38 

6 

2154.2;  II    012.96+  74029.4 

6.6 

6.31   0.43 

21 

22  25.6 

1433    4.51 

^13  33  12.4 

5.7 

5.5 

0.38 

7 

21  54.8   II    448.02 

714   8.3 

6.5 

6.3;   0.42 

22 

22  26.5 

14  37  56.91 

135747-3 

5.7 

5.5I  0.38    1 

8 

21  55-5 

II    922.73 

64733.3 

6.5 

6.3|  0.42 

23  22  27.4 

14  42  50.41 

14  22    X.6 

5.6 

5-5 

0.38  t 

9 

21  56.1 

111357.12       62044.9 

6.5 

6.3  0.42 

24  22  28.4 

144745.01 

14  45  54-5 

5.6 

5-5 

0.38 

lO 

21  56.7 

II  18  31.22       55343.7 

6.5 

6.2'  0.42 

25  22  29.4 

X4  52  40-73 

15   925-3 

5.6 

5.4 

0.38 

II 

21  57-3 

II  23    5.08'+  5  26  30.5 

6.4 

6.2  0.42 

26  22  30.4 

14  57  37.60 

-15  32  33.2 

5.6 

5.4 

0.38 

12 

21  57.9 

1 1  27  38.69 

459   6.0 

6.4 

6.2!  0.41 

27  2231.4 

15    235.63 

15  55  17.3 

5.6 

5-4 

OW38 

13 

2158^ 

II  32  12.09 

4  31  30.7 

6.4 

6.2|  0.41 

28 

22  32.4 

15   734.83 

16x736.7 

5.6 

5.4 

0.38 

14 

21  59-1 

II  3645-32 

4    3  45-5 

6.4 

6.2|  0.41 

29 

22  33-4 

15  12  35-20 

i6  39  30.8 

5.6 

5.4   0.38  l| 

15 

21  59.V 

II  41  18.41 

3  35  50.9 

6.3 

6.1 

0.41 

30,  22  34.5 

15  17  36.75 

17   058.9 

5.6 

5-4 

0.38 

z6 

22    0.3 

"45  51-39 

+  3   747.7 

6.3 

6.1 

0.41 

Dec.  I!  22  35.6 

15  22  39.48 

—1722   0.1 

5.6 

5-4 

0.38 

17 

22    0.9 

II  5024.29 

2  39  36.6 

6.3 

6.1 

0.40 

2  22  36.8 

15  27  43.40 

174233-7 

5.6 

5-4 

0.38 

i8 

22    1.5 

II  54  57.14 

2  zx  18.4 

6.3 

6.1 

0.40 

3I  22  38.0 

15  32  48.53 

18    238.8 

5-5 

5-4 

0.37 

19 

22     2.2 

115929.96 

I  42  53-8 

6.3 

6.1 

0.40 

4 

22  39.2 

15  37  54.87 

18  22  14.7 

5-5 

5-3 

0.37 

20 

22     2.8 

12   4   2.79 

1 14  23.6 

6.2 

6.0 

0.40 

5 

22  40.4 

1543    2.38 

18  41  20.6 

5.5 

5-3 

0.37 

21 

22    3-4 

12   835.66 

+  04548-5 

6.2 

6.0 

0.40 

6 

22  41.6 

1548x1.08 

-18  59  55.8 

5-5 

5.3 

0.37  ' 

22 

22    4.0 

12  13   8.61 

+  0  17   9.1 

6.2 

6.0 

0.40 

7 

22  42.8 

15  53  20.96 

19  17  59.6 

5.5 

5-3 

0.37 

23 

22     4.6 

12  17  41.67 

-on  33.8 

6.2 

6.0 

0.40 

8|  22  44.0 

15  58  32.01 

193531-3 

5.5 

5-3 

0.37  1 

24 

22     5.2 

12  22  14.89 

04019.4 

6.1 

6.0 

0.40 

9j  22  45.2 

16    344.23 

19  52  30.2 

5.5 

5-3 

0.37 

25 

22     5.8 

122648.27 

I    9   7.0 

6.1 

5.9 

0.39 

10  2246.5 

16   857.60 

20   855.6 

5.5 

5-3 

0.37 

26 

22     6.4 

12  31  21.86 

-  I  37  55.8 

6.1 

5.9 

0.39 

ii|  22  47.8 

161412.10 

-20  24  46.7 

5.5 

5-3 

0.37 

27 

22     7.0 

12  35  55.69 

2   645.1 

6.1 

5.9 

0.39 

121  22  49.1 

16  X9  27.71 

2040   2.9 

5-5 

5-3 

0.37  , 

28 

22     7.6 

124029.79 

23534-1 

6.1 

5.9 

0.39 

13,  22  50.4 

16  24  44.41 

20  54  43.5 

5.4 

5.3 

0.37 

29 

22    8.2 

12  45     4.20 

3    422.2 

6.0 

5-9 

0.39 

14  2251.8 

1630    2.17 

21    847.9 

5.4 

5.2 

0.37 

30 

22     8.8 

12  49  38.95 

3  33   8.5 

6.0 

5.8 

0.39 

15,  22  53.1 

1 

16  35  20.96 

21  22  15.4 

5-4 

5-2 

0.37' 

31 

22    9-5 

12  54  14.10!-  4     152.3 

6.0 

5.8 

0.39 

16 

22  54-5 

164040.75 

-2135    5-5 

5.4 

52 

0.37 

Nov.  I 

22  10. 1 

12  58  49.67;       4  30  32.8 

6.0 

5.8 

0.39 

17 

22  55.9 

1646    1.51 

21  47  174 

5.4 

5.2 

0.37 

2 

22  10.8 

13     325.69 

4  59   9-4 

6.0 

5.8 

0.39 

18 

22  57-3 

16  51  23.19 

21  58  50.7 

5.4 

5.2 

0.37 

3 

22  II.5 

13   8    2.20 

5  27  41.2 

6.0 

5.8 

0.39 

19 

22  58.7 

165645.76 

22   944.9 

5.4 

5.2 

0.37' 

4 

22  12.2 

13  12  39.24 

556   7-6 

5.9 

5-7 

0.38 

20 

23     0.2 

17    2   9.18 

22  19  59.5 

5.4 

5-2 

0.37 

5 

22  12.9 

13  17  16.85 

-  6  24  27.7 

5.9 

5-7 

0.38 

21 

23    1.6 

17   7  33-39 

-22  29  34.0 

5.4 

5-2 

0-37 

6 

22  13.5 

13  21  55.07 

6  52  40.8 

5-9 

5.7 

0.38 

22 

23  31 

17  12  58.35 

22  38  27.9 

5.4 

5-2 

0.37 

7 

22  14.2 

13  26  33.93 

7  20  46.2 

5.9 

5.7 

0.38 

23 

23  4.6 

17  x8  24.OX 

22  46  40.8 

5-4 

5.2  0.37   1 

8 

22  14.9 

13  31 13.47 

74843.1 

5.9 

5.7 

0.38 

24 

23   6.1 

17  23  50.31 

22  54  12.1 

5-4 

5-2 

0.37  1 

9'  22  15.7 

13  35  53-73 

8  16  30.7 

5.9 

5-6 

0.38 

25 

23  7.6 

17  29  17.20 

23    I    1.5 

5.4 

5.2 

0.37 

10  22  16.5 

134034-73 

-  8  44   8.3 

5.8 

5-6 

0.38 

26 

23   9-1 

17  34  44.60 

-23   7   8.8 

5.3 

5.2  0.37  1 

III  22  17.3 

134516.52 

9  11  35-1 

5.8 

5.6 

0.38 

27 

23  10.6 

17  40  12.47 

23  12  33*7 

5-3 

5.2  0.37  1 

I2|  22  18.I 

134959.14 

9  38  50.3 

5.8 

5.6 

0.38 

28 

23  12.1 

174540.75 

23  17  15.9 

5.3 

5.1'  0,37  1 

13    22  18.9 

13  54  42.61 

10   553.1 

5.8 

5.6 

0.38 

29 

23  13.6 

17  51    9.39 

2321  15.2 

5-3 

5-1,  0.37  1 

I4I  22  19.6 

1 

13  59  26.96 

10  32  42.7 

5.8 

5.6 

0.38 

30 

23  15.2 

175638.33 

232431.2 

5.3 

5.10.37. 

I5I  22  20.4 

14   4  12.22 

-10  59  18.3 

5.8 

5.6 

0.38 

31 

23  16.7 

18    2   7.50 

-2327    3.8 

5.3 

5.1  0.37  , 

1             X6|  22  21. 2 

14   858.41 

-112539.1 

5.7 

5.6 

0.38 

32 

23  18.3 

18   7  36.84 

-^3  28  53.0 

5.3 

5.1I  0.37 

MAES,  1897. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Scm. 
Pass. 
Mer. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
sSm. 
Pass. 

Mer. 

h    m 

h    m    s 

•     »     » 

M 

m 

s 

h    m 

h    m    e 

9        1        It 

m 

m 

8 

Jan.  o 

10    I.O 

4  45    7.66 

+2523    4.3 

X4.O 

7-9 

0.59 

Feb.  14 

718.5 

4  59  33.921+25  25  14.3 

8.9 

5.1 

0.38 

I 

956.2 

44415.18 

2521  51.8 

13-9 

7-9 

0.58 

15 

715.8 

5    052.91 

25  26  17.4 

8.8 

5.0 

0.37 

2 

9  51-4 

4  43  26.28 

25  20  40.7 

13-7 

7.8 

0.58 

z6 

713.2 

5    213.73 

25  27  20.4 

8.7 

5-0 

0.37 

3 

946.7 

44241.00 

25  19  31-6 

13-6 

7.7 

0.57 

17 

710.7 

5    336.31 

252823.1 

8.6 

4-9 

0.37 

4 

942.1 

4  41  59-32 

25  18  24.6 

13-5 

7-7 

0.57 

18 

7    8.2 

5    5    0.61 

25  29  25.4 

8.5 

4-9 

0.36 

5 

9  37-6 

44121.27 

+25  17  20.1 

13.3 

7.6 

0.56 

19 

7   5.7 

5   6  26.62+25  30  27.0 

8.4 

4-8 

0.36 

^ 

9  33-1 

4  40  46.86 

25  16  18.5 

X3.2 

7.5 

0.56 

20 

7   3.2 
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8.4 

4.8 

0.36 

928.6 

440  16.11 

25  15  20.0 
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7.4 

0.55 

21 

7  0.8 

5   923.56 

25  32  27.3 

8.3 

4-7 

0.36 

8 

924.2 

4  39  49-00 

25  14  24-9 

13-0 

7-4 

0.55 

22 

658.3 

5  10  54.43 

25  33  25-9 

8.2 

4-7 

0.35 

■      9 

919.9 

4  39  25-54 

25  13  33.5 

12.8 

7-3 

0.54 

23 

655.9 

5  X2  26.85 

25  34  23-0 

8.2 

4-7 

0.35 

xo 

915-7 

4  39   5-68 

+25  12  45.9 

12.7 

7.2 

0.54 

24 

653.6 

5x4   o.79'+25  35  x8.6 

8.1 

4-6 

0.35 

ZI 

911.4 

4  38  49-40 

25  12    2.2 

12.6 

7-2 

0.53 

25 

651.2 

5x536.18    253612.3 

8.0 

4.6 

0.35 

12 

9   7-3 

4  38  36.67 

25  II  22.8 

12.5 

7.1 

0.52 

26 

648.9 

517x3.06    2537    4.0 

8.0 

4-6 

0.34 

13 

9   3-2 

4  38  27.45 

251047.8 

12.3 

7.0 

0.52 

27 

646.6 

51851.38    253753.5 

7.9 

4-5 

0.34 

14 

859.2 

4  38  21.68 

25  10  17.0 

12.2 

6.9 
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28 

644.3 

52031.10I   253840.6 

7.8 

4.5 

0.34 

'5 

855.2 

4  38  19.34 

+25    950.6 
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6.9 

0.51 

Mar.  I 

642.1 

5  22  12.19+25  39  25.1 

7.8 

4-5 

0.33 

16 

851.3 

4  38  20.38 

25    928.5 

12.0 

6.8 

0.50 

2 

6  39.J5 

5  23  54-61 

2540   6.8 

7.7 

4-4 

0.33 

17 

847.5 

4  38  24.74 

25   911.0 

11.9 

6.7 

0.50 

3 

637.6 

52538.32 

25  40  45-7 

7.6 

4.4 

0.33 

i8 

843-7 

4  38  32.37 

25   858.0 

11.7 

6.7 

0.49 

4 

635-5 

52723.31 

25  41  21.4 

7.6 

4.4 

0.32 

19 

839-9 

4  38  43-23 

25    849.4 

ZI.6 

6.6 

0.49 

5 

633-3 

529   9.55 

25  41  53-9 
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0.32 

20 

836.1 

4  38  57.26 

+25    845.0 
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0.48 

6 

631.1 

5  30  57.00  +25  42  22.9 
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4-3 

0.32 

21 
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4  39  14-41 

25   845.1 

ZI.4 
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0.48 

7 

629.0 

5  32  45.64 
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0.32 

22 
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9 
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0.31 

24 

821.9 
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0.30 

27 

811.7 

442    0.06 
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0-44 
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29 
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4  43  18.02 
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5  47  53-57 

25  43  42.5 
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4.0 

0.29 

30 

8    Z.9 

4  44    1-04 
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10.4 

5.9  0.43 
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610.7 

54951.47 

+25  43  28.4 

6.9 

4.0 

0.29 

31 

758.7 

4  44  46-70 

25  X2  26.4 

10.3 

5-9  0.43 

17 

6   8.7 
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2543   9.1 
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3-9 
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Feb.  I 

7  55-6 

4  45  3496 

2513   7-8 

10.2 

5-81  0.42 
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6   6.8 
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25  42  44.7 

6.8 

3-9 

0.29 
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'    752.5 
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25  13  52.1 
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5.7 

0.42 

19 

6  4.8 
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25  42  15.0 

6.7 
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0.29 

3 

7  49-5 

4  47  19.01 

25x439.1 
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0.41 

20 
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0.28 

4 
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4  48  1470 

+25  15  28.6 
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5.6  a4Z 

21 

6    1.0 

5  59  53.75 
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0.28 
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9.8 

5.6  0.4Z 

22 

5  59-1 
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0.28 
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25  17  14.1 
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5.5  0.40 

23 

5  57-2 

6   4   0.24 

25  39  20.3 

6.5 

3-8 

0.28 

7 

7  37-7 

4  51  15-88 

25  18   9.8 

9.6 

5-4  0.40 

24 

555.4 

6   6  4.59 

25  38  22.2 

6.5 

3-7 

0,28 

8 

734.8 

4  52  20.78 

2519   7.2 

9-5 

5.4  0.40 

25 

553.5 

6   8   9.68 

25  37  x8.i 
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3-7 

0.27 
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4  53  27^85 

+25  20   6.0 

9.4 

5.3'  0.39 

26 

551.7 
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3-7 

0.27 

10 
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4  54  37-04 

2521   6.1 
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5.3  0.39 

27 

5  49-9 

6  X2  21.97 
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726:5 
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28 
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61429.14 
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3.6 

0.27 

Z2 

723.8 

4  57    1-57 

2523   9-x 

9-1 

5.2I  0.38 

29 

546.2 

6  16  36.97 

25  31  59-0 

!  6.2 

3-6 

0.27 

13 

7  21. 1 

4  58  16.79 

252411.5 

9.0 

5-i'  0.38 
1 

30 

5  44-4 

6  z8  45.43 

25  30  23.2 

'   6.2 

j 

3.5 

0.26 

14 

718.5 

4  59  33-92 

+252514-3 

8.9 

5-1,  0.38 

31 

,    542.7 

6  20  54.50 

+25  28  40.8 

6.1 

3-5 

0.26 

'5- 

715.8 

5   052.91 

+25  26  17.4 
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_5  4.^^ 
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FOR 

TRANSIT  AT  WASHINGTON. 

Diie, 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 
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Apparent 
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h    m 

h    m    • 

•     »     •» 
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t 

h    m 

h    m     s 

•       t       m 

ir 

m 
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Jan.  o 

16    3-3 

104825.94 

■f  8  50  11.7 

1.8 

19.5 

1.40 

Feb.  1 5 

12  48.0 

10  33  56.67 

+XO  27  24.4 

2.0 

21.3 

r.541' 

I 

15  59-3 

10  48  20.95 

8  50  59.6 

1.9 

19.6 

1.40 

16 

12  43.6 

10  33  27.68 

10  30  22.2 

2.0 

21-3 

r-54 

2 

15  55-3 

104815.25 

8  51  51.7 

1.9 

19.6 

1.41 

17 

12  39.2 

10  32  58.54 

10  33  20.5 

2.0 

21.3 

»-54 

3 

15  51.2 

1048    8.82 

8  52  48.1 

1.9 

19.7 

1.41 

18 

12  34.7 

10  32  29.26 

10  36  18.9 

2.0 

21.3 

1*54 

4 

15  47.2 

1048    1.67 

8  53  48.9 

1.9 

19.7 

1.42 

19 

12  30.3 

10  31  59.87 

10  39  17.4 

2.0 

21.3 

1.54 

5 

15  431 

104753.79 

+  8  54  54.0 

1.9 

19.8 

1.42 

20 

12  25.9 

10  31  30.38 

+1042  15.8 

2,0 

21.3 

I-S4 

6 

15  39.0 

104745.21 

856    3.2 

1.9 

19.8 

1.42 

21 

1221.5 

10  31    0.83 

XO  45  14.2 

2.0 

21.31  1-54. 

7 

15  34-9 

10  47  35-92 

8  57  i6.6 

1.9 

19.9 

1-43 

22 

12  17.1 

103031.21 

1048  12.3 

2.0 

21.3 

-54 

8 

15  308 

10  47  25.93 

85834-1 

1.9 

19.9 

1.43 

23 

12  12.6 

1030    1.56 

1051     9.9 

2.0 

21.31;  1.54  11 

9 

15  26.7 

104715.24 

85955-8 

1.9 

20.0 

1.44 

24 

12     8.2 

10  29  31.91 

1054     7.0 

2.0 

21.3 

''^ 

lO 

15  22.6 

1047    3-87 

+  9    I  21.5 

1.9 

20.0 

1.44 

25 

12     3.8 

1029    2.28 

+1057    3-7 

2.0 

21.3 

1-54 

II 

15  18.5 

104651.82 

9   2,51.1 

1.9 

20.1 

1.45 

26 

II  59.4 

10  28  32.69 

105959.5 

2.0 

21.3 

I-S4 

12 

15  14.3 

10  46  39.08 

9   424.7 

1.9 

20.1 

1.45 

27 

II  54.9 

1028    3.14 

II    2  54.2 

2.0 

21-3;  1.54  1 

13 

15  IO-2 

10  46  25.67 

9   6    2.1 

1.9 

20.2 

1.45 

28 

II  50.5 

10  27  33.67 

XI    547.9 

2.0 

21.3 

i  tSA  i 

M 

15     6.0 

1046  11.60 

9   743.3 

1.9 

20.2 

1.46 

Mar.  I 

II  46.1 

1027    4.30 

II    8  40.6 

2.0     21.3 

1^54  [ 

15 

15    1.8 

104556.88 

+  99  28.3 

1.9 

20.3 

1.46 

2 

II  41.7 

10  26  35.05 

+11  11  32.0 

2.0 

21.3 

^■54 

i6 

14  57-7 

10  45  41.51 

9  11  17.1 

1.9 

20.3 

1.47 

3 

II  37-3 

1026    5.95 

II  14  21.9 

2.0 

21.3 

1-54 

17 

14  53-5 

104525.49 

913   9.5 

r.9 

20.4 

1.47 

4 

1132.9 

1025  37.01 

IX  17  10.3 

2.0 

21.3 

1.54 

i8 

14  49.2 

1045    8.84 

915    5-4 

1.9 

20.4 

1-47 

5 

II  28.5 

1025    8.26 

111957.1 

2.0 

2X.3 

I-S4 

19 

14  45.0 

104451-57 

917   4.7 

1.9 

20.5 

1.47 

6 

11  24.1 

10  24  39.73 

II  22  42.0 

2.0 

21.3  t.54  1 

20 

1440.8 

104433.70 

+  9  19   7.6 

1.9 

20.5 

1.48 

7 

11  19.7 

10  24  11.43 

+IX  25  25.0 

2.0 

21-3 

1*54  ' 

21 

14  36.6 

10  44  15.21 

9  21  I3-9 

1.9 

20.5 

1.48 

8 

"  15-3 

10  23  43.37 

II  28   5.9 

2.0 

2X.2 

^.541 

22 

M  32.3 

104356.13 

92323.5 

2.0 

20.6 

1.48 

9 

11  10.9 

102315.59 

1x3044-9 

2.0 

2X.2 

1.54  ■ 

23 

14  28.1 

10  43  36.48 

9  25  36.2 

2.0 

20.6 

1.48 

10 

II    6.5 

102248.12 

11  3321.6 

2.0 

21.2 

i-5j! 

24 

14  23.8 

1043  16.24 

9  27  52.0 

2.0 

20.6 

1.49 

II 

II    2.1 

10  22  20.95 

"  35  55-9 

2.0 

21.2 

T'53 

25 

1419.5 

104255.44 

+  9  30  11. 1 

2.0 

20.7 

1.49 

12 

10  57.7 

102154.09 

+113827.8 

2.0 

2I.I 

^*S3| 

26 

14  15.2 

104234.10 

9  32  33.0 

2.0.  20.7 

1.49 

13 

1053-3 

10  21  27.56 

114057-4 

2.0 

21. 1 

r.53' 

27 

14  10.9 

1042  12.23 

9  34  57.8 

2.0.  20.8 

1.49- 

14 

10  49.0 

1021      1.42 

XI  43  24.4 

2.0 

21.1 

1-53 

28 

14   6.7 

10  41  49.84 

9  37  25.4 

2.0  20.8 

1.50 

15 

1044.6 

lo  20  35.66 

114548.6 

2.0 

21. 1 

t.53 

29 

14    2.3 

10  41  26.93 

9  39  55.7 

2.0  20.9 

1.50 

16 

1040.3 

10  20  XO.29 

II  48  1Q.0 

2.0 

21.0 

1.53  ^ 

30 

13  58.0 

10  41    3.53 

+  9  42  28.4 

2.0 

20.9 

1.50 

17 

10  35.9 

101945.34 

+11  5028.8 

2.0 

21.0 

1.52 

31 

13  53-7 

10  40  39.66 

9  45    3-7 

2.0 

20.9 

1.50 

18 

1031.6 

10  19  20.82 

115244.6 

2.0 

21.0 

i-Sil 

Feb.  I 

13  49-4 

104015.33 

94741.4 

2.0 

21.0 

1.51 

19 

10  27.2 

10  i8  56.73 

II  54  57-4 

a.o 

20.9 

1.5^  \ 

2 

1345.0 

103950.55 

95021.4 

2.0 

21.0 

1.51 

20 

1022.9 

101833.10 

XI  57    7.2 

2.0 

20.9 

1^52  1 

3 

13  40.7 

10  39  25.34 

9  53    3.3 

2.0 

21.0 

1.51 

21 

10  18.6 

zo  18   9.94 

1159x3.9 

2.0 

20.9 

1. 51 

4 

13  36.3 

10  38  59-73 

+  95547.1 

2.0 

21.0 

1.51 

22 

10  14.3 

10  17  47.27 

4-12    I  X7.5 

2.0 

20.8 

1.51 

5 

13  32.0 

10  38  33.74 

9  58  32.9 

2.0 

21.0 

1.52 

23 

10  10.0 

10  17  25.10 

12   317.8 

2.0 

20.8 

h-5t 

6 

13  27.6 

1038    7-37 

10    I  20.3 

2.0 

21.1 

1.52 

24 

10   5.7 

10  17    3.45 

12   5x4.9 

2.0 

20.7 

1,50 

7 

13  23.2 

10  37  40.66 

10    4    9.3 

2.0 

21.1 

1.52 

25 

10    1.4 

xo  z6  42.31 

12  7   8.6 

2.0 

20.7 

1,50 

8 

13  18.8 

10  37  13.62 

10    659.8 

2.0 

2I.I 

1.52 

26 

9  57-1 

10  16  21.70 

12   859.0 

2.0 

20.7 

1.50 

9 

13  14-4 

103646.26 

+10   951.8 

2.0 

21.2 

1.53 

27 

952.9 

10x6    1.66 

+X2  10  45.8 

1.9 

20.6 

1.50 

10 

13  10.0 

10  36  18.61 

10  12  45.0 

2.0 

21.2 

1.53 

28 

948.6 

10x542.19 

12  12  29.1 

1.9 

20.6 

1-49 

II 

13    5.6 

10  35  50.69 

10  15  39.2 

2.0 

21.2 

1.53 

29 

9  44-4 

10  15  23.29 

12  14    8.8 

1.9 

20.5 

1-49 

12 

13    1.2 

10  35  22.52 

10  18  34.3 

2.0 

21.2 

1.53 

30 

940.1 

10  15    4.99 

>«  15  44.9 

X.9 

20.5 

1-49 

13 

12  56.8 

10  34  54.11 

10  21  30.4 

2.0 

21.2 

1.54 

31 

9  35-9 

10  14  47.29 

12  X7  17.3 

X.9 

20.5 

1-49  ] 

M 

12  52.4 

10  34  25.49 

+102427.2 

2.0 

21.3 

1.54 

Apr.   I 

931.7 

10  1430.19 

+  12  18  45.9 

x.9 

20.4 

1.48  1 

15 

12  48.0 

10  33  56.67 

+102724.4 

2.0 

21.3 

1.54 

2 

927.5 

10  14  13.71 

+12  20  X0.7 

x.9 

20.4 
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FOR  TRANSIT  AT  WASHINGTON. 
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Tima 

of 
TnaOt 

Apparent 

R.Atceii8ioii 

at 

Transit 

Dectination 

at 

TranaiL 

Hor. 
Par. 

SemU 
diam. 

S.T.o£ 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

TranaiL 

KAacenaion 

at 

TnauiL 

DecSnatioD 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Paaa. 
Mer. 

h   m 

h    m    a 

•         »         IT 

• 

If 

a 

h   m 

h    m    a 

•       *       m 

« 

m 

s 

Apr.  I 

9  31-7 

10  X4  30.19 

+12  x8  45.9 

z.S( 

20.4 

Z.48 

May  17 

629.9 

Z0Z3  37.16 

+12  16  II.7 

X.7 

X7.9 

1.30 

2 

927.5 

xo  X4  13.7X 

X2  20  10.7 

1.9 

20.4 

Z.48 

18 

626.3 

10  13  51.85 

12  14  39.3 

x.7 

X7.9 

1.29 

3 

923.3 

10  13  57.87 

12  21  31.7 

1.9 

20.3 

X.47 

19 

622.6 

10  14    7.14 

"13    3-4 

1.7 

17.8 

1.29 

4 

919.1 

xo  13  42.69 

12  22  48.9 

1.9 

20.3 

1.47 

20 

618.9 

10  14  23.05 

12  XI  24.2 

x-7 

17.8 

1.29 

5 

9x4.9 

xo  X3  28.X5 

1224     2.2 

1.9 

20.2 

1-47 

2Z 

6x5.2 

101439.58 

12     941.5 

1-7 

17.7 

1.28 

6 

9  zo.8 

zo  X3  X4.26 

+12  25  II.7 

1.9 

20.2 

1.46 

22 

611.6 

10  14  56.69 

+X2    755.5 

x.7 

Z7.7 

1.28 

7 

9  6.6 

ZOZ3    1.02 

X2  26  17.2 

1.9 

20.  Z 

1.46 

23 

6  8.0 

IOZ5Z4.39 

12   6   6.1 

X.6 

Z7.6 

1.28 

8 

9  2.5 

10  X2  48.44 

12  27  x8.8 

1.9 

2a  z 

X.46 

2.4 

6  4.3 

ZO  Z5  32.68 

X2    4X3.3 

x.6 

17.6 

X.27 

9 

858.4 

xo  Z2  36.54 

12  28  16.3 

1.9 

20.0 

1.45 

25 

6  0.7 

zo  15  51.56 

12    2  17.3 

1.6 

X7-5 

X.27 

lO 

3  54-2 

xo  X2  25.3X 

12  29  XO.O 

1.9 

20.0 

1.45 

26 

5  57-1 

10  x6  XX.02 

12    0  18.0 

x.6 

X7-5 

X.27 

zx 

8  5ai 

xo  X2  14.77 

+12  29  59.6 

1.9 

19.9 

1-44 

27 

553.5 

10  x6  31.05 

+IX  58  15.3 

Z.6 

Z7.4 

1.27 

Z2 

846.0 

XOX2    4.92 

123045.2 

1.9 

19.9 

X.44 

28 

549.9 

xo  16  51.65 

II  56    9.4 

Z.6 

X7.4 

1.26 

13 

842.0 

10  zi  55.75 

12  31  26.9 

1.9 

19.8 

1.44 

29 

546.3 

zo  Z7  i2.8i 

XX  54   0.3 

z.6 

X7.3 

1.26 

14 

837.9 

XO  XX  47.27 

1232  4.7 

1.9 

19.8 

1.43 

30 

542.8 

10  17  34.52 

II  51 48.1 

z.6 

X7.3 

1.26 

15 

z6 

833.8 
829.8 

10  IX  39.48 
xo  XX  32.39 

12  32  38.4 

+1233    8.2 

Z.9 

1.9 

19.7 
X9-7 

1.43 
x-43 

31 

539.2 
1938.1 

xo  17  56.79 
12  24  37.45 

+11  49  32.7 
-  12x25.8 

x.6 
X.5 

Z7.2 

Z6.2 

1.25 
z.z6 

Dec.  I 

17 

825.7 

lo  XX  26.01 

12  33  34.1 

1.9 

19.6 

Z.42 

2 

19  34.7 

1225   9.04 

X  24  36.5 

X.5 

X6.3 

1.16 

i8 

821.7 

xo  II  20.32 

12  33  56.0 

1.9 

19.6 

1.42 

3 

19  31.3 

12  25  40.20 

X  27  44.3 

1.5 

X6.3 

1. 16 

19 

8x7.7 

xo  xz  15.33 

X2  34  13.8 

1.8 

19.5 

1.4Z 

4 

1927.9 

Z2  26  ZO.91 

13049.0 

1.5 

16.3 

X.16 

20 

8x3.7 

10  II  XI.04 

12  34  27.6 

1.8 

19.4 

1.41 

5 

1924.5 

Z22641.Z7 

X  33  50.6 

x.5 

16.4 

1.16 

21 

8   9-7 

xoix   7.45 

+123437.5 

1.8 

19.4 

X.4Z 

6 

X9  2X.O 

X2  27  ZO.98 

-  13649.2 

x.5 

X6.!; 

1.17 

22 

8   5.7 

xo  xz  4.56 

123443.5 

X.8 

19.3 

X.40 

7 

19 17.6 

Z2  27  40.33 

z  39  44.6 

1.6 

X6.4 

1. 17 

23 

8   Z.7 

zozx   2.37 

123445.5 

X.8 

19.2 

1.40 

8 

X9  14. 1 

1228    9.20 

X  42  36.7 

1.6 

16.5 

1. 17 

24 

7  57-8 

10 II  0.88 

123443.5 

1.8 

19.2 

1.40 

9 

19  10.7 

Z2  28  37.59 

X  45  25.6 

1.6 

16.5 

1. 17 

25 

753.8 

xo  XX   0.10 

12  34  37-5 

x.8 

19.X 

X.39 

xo 

19   7.2 

1229     5.52 

X481X.3 

1.6 

16.6 

x.x8 

26 

749.9 

10  XX   0.03 

+123427.7 

x.8 

X9.X 

Z.39 

zz 

19   3.7 

12  29  32.96 

-  X  50  53.6 

1.6 

16.6 

x.x8 

27 

746.0 

10  XI   0.65 

12  34  13.8 

x.8 

X9.0 

1.38 

Z2 

19   0.2 

122959.90 

X  53  32.5 

x.6 

16.6 

i.x8 

28 

742.x 

10  zx    1.98 

12  33  56.0 

1.8 

X9.0 

X.38 

13 

18  56.7 

123026.34 

156   8.0 

x.6 

16.7 

1.18 

29 

738.2 

10  zz  4.01 

"  33  34.3 

1.8 

18.9 

X.38 

H 

18  53.3 

12  30  52.28 

X  58  40.0 

1.6 

16.7 

1.19 

30 

734.3 

zo  XX   6.74 

12  33   8.6 

x.8 

18.9 

1-37 

15 

1849.7 

Z23I  17.71 

2    X    8.6 

1.6 

16.8 

1. 19 

May  I 

730.4 

xo  XX  xo.x8 

+12  32  38.9 

x.8 

18.8 

X.37 

z6 

18  46.2 

Z2  31  42.61 

-23  33.6 

1.6 

x6.8 

I.I9 

2 

726.5 

xo  IX  14.31 

1232  5.3 

x.8 

x8.8 

X.36 

17 

18  42.7 

12  32    6.97 

2    555.x 

x.6 

16.9 

1.20 

3 

722.7 

xo  IX  19.13 

X2  31  27.9 

Z.8 

18.7 

Z.36 

x8 

18  39.2 

12  32  30.80 

2   8  12.9 

x.6 

16.9 

1.20 

4 

7x8.9 

xo  XI  24.65 

123046.7 

x.8 

18.7 

1.35 

19 

18  35.6 

12  32  54.09 

2  xo  27.0 

1.6 

17.0 

I.2X 

5 

715.0 

10  XX  30.85 

1230  1.7 

x.8 

18.6 

1.35 

20 

X832.X 

Z2  33  Z6.82 

2  12  37.3 

1.6 

17.0 

I.2I 

6 

7ZX.2 

xo  XI  37.73 

+X2  29  12.9 

1-7 

18.6 

1.35 

21 

18  28.5 

12  33  38.99 

-  2x443.9 

z.6 

17.1 

X.2I 

7 

7  7.4 

XO  XI  45.29 

72  28  20.3 

1.7 

18.5 

1-34 

22 

18  24.9 

12  34    0.63 

2  16  46.7 

z.6 

17. 1 

1.22 

8 

7  3.6 

10 II  53.53 

Z2  27  23.8 

X.7 

18.5 

1-34 

23 

18  21.3 

12  34  21.68 

2x845.7 

1.6 

17.2 

1.22 

9 

659.8 

10  12     2.44 

Z2  26  23.6 

X.7 

18.4 

1.34 

24 

18  17.7 

123442.15 

2  20  40.8 

1.6 

17.2 

1.22 

zo 

656.Z 

ID  12  X2.0X 

12  25  19.8 

1.7 

18.4 

1-33 

25 

18  14. 1 

12  35    2.03 

2  22  32.0 

1.6 

X7.3 

1.23 

iz 

652.3 

10  12  22.23 

+12  24  12.3 

1.7 

X8.3 

1.33 

26 

18  10.5 

12  35  21.32 

-  2  24  194 

1.6 

X7.3 

1.23 

Z2 

648.5 

10  12  33.13 

1223    Z.I 

1.7 

X8.3 

1.32 

27 

18   6.9 

12  35  40.02 

226   2.8 

1.6 

17.4 

1.24 

13 

644.8 

10  12  44.66 

12  21  46.3 

1.7 

18.2 

Z.32 

28 

j8   3.3 

123558.XI 

2  27  42.2 

1.6 

17.4 

1.24 

J        »4 

64Z.Z 

10  12  56.83 

12  20  27.9 

1.7 

18.1 

Z.3Z 

29 

17  59.7 

12  36  X5.59 

2  29  17.6 

z.6 

X7.5 

1.24 

15 

637-4 

10x3  9.64 

12  X9  6.0 

1.7 

18.  X 

1.31 

30 

17  56.0 

12  36  32.47 

23049.0 

1.6 

X7.5 

1.25 

z6 

633.6 

xo  13  23.09 

+Z2  Z7  4a6 

1-7 

z8.o 

Z.30 

31 

17  52.3 

123648.73 

-  2  32  16.3 

x.7 

17.6 

X.25 

17 

629.9 

10 13  37.16 

+Z2  z6  ZZ.7 

1-7 

Z7.9 

Z.30 

32 

1748.6  1237   4.36 

-  2  33  39.5 

x.7 

17.6 

1.26 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Ttanait 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.Tjot 
Sem. 
Pass. 
Mer. 

Date. 

Mean 
Time 

of 
Transit 

'Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
dianu 

STjoi 
Sen. 
Pasa. 
Mer. 

h    m 

h    m    t 

9        *        » 

M 

«v 

8 

h    m 

b    m    s 

•       1       m 

u 

• 

a 

Feb.14 

z8  11.7 

X5  54  3389 

-i8  10  6.2 

0.9 

7.9 

0.59 

Apr.  X 

15  X0.8 

15  54  32.47 

-18     2  14.9 

1.0 

8.4 

0.63 

15 

18   7.9 

X5  54  43.08 

x8  10  23.4 

0.9 

7.9 

0.59 

2 

X5    6.7 

15  54  23." 

18      X38.5 

x.o 

8.4 

0.63 

16 

18   4.1 

15  54  51-87 

18  10  39.3 

0.9 

7.9 

0.59 

3 

15    2.6 

15  54  13.39 

18    X    1.0 

1.0 

8.4 

0.63 

17 

i8   0.3 

X5  55   0.26 

18  10  53.9 

0.9 

7.9 

0.59 

4 

14  58.5 

15  54    3.33 

18     022.7 

X.O 

8.5 

0.63 

x8 

17  56.5 

1555   8.25 

18  IX   7.3 

0.9 

7-9 

0.59 

5 

14  54-4 

15  53  52.93 

175943.6 

1.0 

8.5 

0.64 

19 

17  52.7 

X5  55  15.84 

-18  II  19.5 

0.9 

7.9 

0.59 

6 

14  50.3 

155342.19 

-1759     3.6 

x.o 

8.5 

0.64 

20 

1748.9 

15  55  23-02 

18  II  30.3 

0.9 

7-9 

0.59 

7 

X4  46.2 

15  53  31-12 

17  58  22.6 

x.o 

8.5 

0.64 

21 

X7  45-I 

15  55  29.79 

18  II  39.9 

0.9 

7.9 

0.59 

8 

14  42.1 

15  53  19.72 

175740.7 

x.o 

8.5 

0.64 

22 

Z741.2 

155536.15 

18  II  48.3 

0.9 

7-9 

0.59 

9 

14  37-9 

1553   8.00 

17  56  58.1 

1.0 

8.5 

a64 

23 

17  37.4 

15  55  42.11 

18  II  55.3 

0.9 

8.0 

0.60 

10 

1433.8 

15  52  55.97 

X7  56  X4.7 

x.o 

8,5 

0.64  1 

24 

17  33.6 

15  55  47-65 

-18  12    I.I 

0.9 

8.0 

0.60 

XI 

14  29.7 

15  52  43  64 

-17  55  30.5 

1.0 

8.5 

0.64 

25 

17  29.7 

15  55  52.78 

18  12   5.6 

0.9 

8.0 

0.60 

12 

1425.5 

15  52  31.01 

17  54  45.5 

1.0 

8.5 

0.64 

26 

17  25.9 

15  55  57-49 

18  12    8.8 

0.9 

8.0 

0.60 

13 

14  21.4 

15  52  18.09 

175359.7 

X.O 

8.6 

0.64 

27 

17  22.0 

1556    1.79 

18  12  10.8 

0.9 

8.0 

0.60 

H 

14  17.2 

1552    4.87 

175313.1 

1.0 

8.6 

0.64  1 

28 

17  Z8.2 

1556   5.67 

18  12  11.5 

0.9 

8.0 

0.60 

15 

14  13.1 

155151.37 

17  52  25.9 

X.O 

8.6 

0.64  1 

Mar.  I 

17  Z4.3 

1556   9.14 

-18  12  II. I 

0.9 

8.0 

0.60 

16 

14   8.9 

15  51  37-61 

-17  51  38.0 

X.O 

8.6 

0.64 

2 

X7  10.4 

15  56  12.18 

18  12   9.4 

0.9 

8.0 

0.60 

17 

14   4.7 

15  51  23.59 

17  50  49-4 

1.0 

8.6 

0.64 

3 

17   6.5 

15  56  14.80 

18  12   6.4 

0.9 

8.x 

0.61 

x8 

14   0.6 

15  51    9.29 

1750   0.0 

1.0 

8.6 

0.64 

4 

17   2.6 

15  56  17.00 

18  12    2.2 

0.9 

8.1 

0.61 

19 

1356.4   155054.74 

1749  10. 1 

x.o 

8.6 

0.65 

5 

1658.7 

15  56  18.78 

18  II  56.9 

0.9 

8.1 

0.61 

20 

1352.2   15503994 

17  48  19.6 

1.0 

8.6 

0.65 : 

6 

16  54.8 

X5  56  20.14 

-x8  II  50.2 

0.9 

8.1 

0.61 

21 

1348.0   155024.91 

-174728.5 

1.0 

8.6 

0.65 

7 

z6  50.9 

15  5621.08 

18  II  42.3 

0.9 

8.1 

0.61 

22 

13  43-9 

1550   9.65 

17  46  36.8 

1.0 

8.6 

0.65 

8 

1647.0 

155621.60 

18  II  33.2 

0.9 

8.1 

0.61 

23 

13  39.7 

154954.16 

X7  45  44.5 

x.o 

8.6 

0.65 

9 

Z643.0 

15  56  21.70 

x8  II  23.0 

0.9 

8.1 

0.61 

24 

1335.5 

15  49  38.45 

174451-6 

x.o 

8.7 

0.65 

zo 

X639.1 

155621.39 

18  II  11.6 

0.9 

8.1 

0.61 

25 

13  31.3 

15  49  22.53 

17  43  58.3 

1.0 

8.7 

0.65 

zz 

Z635.2 

X5  56  20.66 

-18  10  59.0 

0,9 

8.2 

0.62 

26 

13  27.1 

X5  49   6.41 

-1743   4.6 

x.o 

8.7 

0.65 

Z2 

z6  3Z.2 

15  56  19.51 

18  1045.2 

0.9 

8.2 

0.62 

27 

1322.9 

154850.10 

X7  42  X0.4 

x.o 

8.7 

0.65 

13 

x6  27.3 

15  56  17-94 

18  10  30.3 

0.9 

8.2 

0.62 

28. 

13  18.7 

15  48  33.60 

17  41  15.8 

x.o 

8.7 

0.65 

M 

1623.3 

15  56  15-97 

18  10  14.1 

0.9 

8.2 

0.62 

29 

13  14.5 

15  48  16.93 

17  40  20.8 

1.0 

8.7 

0.65 

15 

x6  19.3 

15  56  13.59 

18   956.8 

0.9 

8.2 

0.62 

30 

13  10.3 

1548   0.08 

17  39  25  4 

1.0 

8.7 

0.65 

z6 

16  15.3 

X5  56  10.80 

-18   938.3 

0.9 

8.2 

0.62 

May  X 

X3   6.1 

154743.08 

-17  38  29.6 

x.o 

8.7 

0.65 

17 

X6X1.4 

1556  7.61 

x8   9  18.8 

0.9 

8.2 

0.62 

2 

13    X.8 

15  47  25.93 

17  37  33.5 

x.o 

8.7 

0.65 

z8 

16   7.4 

1556  4.01 

18   858.1 

0.9 

8.2 

0.62 

3 

12  57.6 

X5  47   8.64 

17  36  37.1 

x.o 

8.7 

0.65 

19 

16   3.4 

X556   0.02 

18   836.3 

0.9 

8.3 

0.62 

4 

12  53-4 

X5  46  51-21 

17  35  40.4 

1.0 

8.7 

0.65 

20 

15  59.4 

15  55  55.62 

18   8  X3.4 

0.9 

8.3 

0.62 

5 

12  49.2 

15  46  33-66 

173443-5 

x.o 

8.7 

0.65 

2Z 

15  55-4 

15  55  50.82 

-18   749.4 

0.9 

8.3 

0.62 

6 

12  44.9 

15  46  i6.oi 

-17  33  46.4 

x.o 

8.7 

0.65 

22 

15  51.3 

X5  55  45-62 

x8   724.2 

0.9 

8.3 

0.62 

7 

1240.7 

15  45  58.26 

X7  32  49.2 

z.o 

8.7 

0.65 

23 

15  47-3 

15  55  40.04 

x8   658.0 

0.9 

8.3 

0.62 

8 

12  36.5 

15  45  40.41 

17  31  51.9 

x.o 

8.7 

a.65 

24 

15  43.3 

15  55  34.06 

18   630.7 

0.9 

8.3 

0.62 

9 

12  32.2 

154522.48I   X7  30  54.4 

z.o 

8.7 

0.65 

25 

15  39-2 

15  55  27.69 

18   6   2.3 

0.9 

8.3 
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X9  23x9-3 

•-5 

x.9 

O.X3 

22 

15  42.3 

154647.20 

-19  41  23.5 

0.5 

z.8 

ax3 

6 

Z2  39.6 

15V0  59.38 

-X9  22  46.7 

0.5 

x.9 

^X3 

23 

15  38.3 

154642.89 

1941   9.8 

0.5 

z.8 

O.X3 

7 

12  35.5 

154049.28 

X9  22  Z3.8 

•-5 

x.9 

O.X3 

24 

15  34.3 

154638.39 

194055.4 

0.5 

z.8 

0x3 

8 

12  3X.4 

154039.X4 

Z9  21 40.7 

0.5 

x.9 

O.X3 

25 

15  30.3 

154633.69 

194040.5 

0.5 

z.8 

0.13 

9 

X227.3 

Z5  40  28.97 

19  2Z  7.5 

0-5 

x.9 

O.X3 

26 

1^26.3 

15  46  28.80 

19  40  25.0 

0.5 

z.8 

0.13 

zo 

Z2  23.2 

Z5  40  Z8.76 

192034.3 

a5 

x.9 

ax3 

27 

15  22.3 

15  46  23.72 

-1940  8.8 

0.5 

z.8 

O.X3 

zx 

12  19.  X 

1540  8.53 

-1920  a9 

0.5 

x.9 

O.Z3 

28 

15  18.3 

15  46  18.44 

19  39  52.0 

0.5 

z.8 

O.X3 

12 

12  X5.O 

15  39  58.27 

X9X927.3 

0.5 

x-9 

O.Z3 

29 

15  14-3 

15  46  12.98 

19  39  34-5 

0.5 

z.8 

0.13 

13 

X2X0.9 

153947.99 

19  x8  53.7 

0-5 

x.9 

O.Z3 

30 

15  Z0.2 

1546   7-34 

19  39  X6.5 

0.5 

z.8 

0.13 

14 

X2    6.8 

153937.70 

Z9  x8  20.0 

0.5 

x.9 

©.13 

31 

15   6.2 

1546    1.52 

19  38  58.0 

0.5 

z.8 

0.13 

15 

X2    2.7 

X5  39  27.40 

Z9  X7  46.2 

0-5 

z.9 

O.X3 

Apr.  I 

15    2.2 

15  45  55-53 

-193838.9 

0.5 

x.8 

0.13 

16 

XX  58.6 

X5  39  17-09 

-X9  X7  12.4 

0.5 

X.9 

O.X3 

2 

X458.I 

i5  45  49.34!-X9  38i9-3 

0.5 

X.9 

0.13 

17 

11  54.5 

1539  6.78 

-X9  x6  38.6 

o-a 

X-9 

^xsj 
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FOR  TRANSIT  AT  WASHINGTON. 


Data 


Tlm« 

of 
Tranait 


Apparent 
iLAteenaion 
at 
Trandt  . 


Apparent 

Daelination 

at 

Tranait 


Hot. 
Par. 


Semi- 
diam. 


S.T^f 
Sem. 
Pasa. 

Mer. 


Data 


Mean 
Time 

of 
Transit 


Apparent 

R.  Ascenaion 

at 

Tranait 


Apparent 

Declination 

at 

Tranait 


Hor. 
Par. 


S.T.of 
Seini>|  Sem. 
diam. I  Paaa. 

Mer; 


iHayxy 
z8 
19 


22 

«3 

24 

«5 

26 

27 
28 

SO 
31 

lez 

2 
3 

4 


7 
8 

9 
zo 

zz 

Z2 
13 
14 
15 

z6 

17 
z8 

X9 
20 

2Z 

22 
23 
24 
25 
26 
27 
28 

29 
30 

JWyi 


h   m 
II 54-5 

zz  50.4 
ZZ46.3 
zz  42.2 
zz  38.Z 

ZZ34.0 

zz  29.9 
ZZ25.8 
zz  21.7 
zz  Z7.6 

zz  Z3.5 
zz  9.4 

zz  5.3 

zz     Z.2 

Z057.X 
Z053.0 

Z048.9 
Z044.8 
Z0  4a7 
10  36.7 

10  32.6 
zo  28.5 
Z024.4 
10  20.3 
zo  16.2 

10  Z2.Z 

ZO  8.Z 

zo  4.0 

959-9 

9  55-8 

95Z.8 
947-7 
943-6 
9  39-6 
935-5 

9  3M 
927.4 
923.3 
919-3 
9x5-2 

9ZZ.2 

9  7x 
9  3-x 
859-0 
855.0 

85Z.0 
846.9 


h   m    a 

1539  6.78 -Z9 16  38.6 
X5  38  56.48    Z9z6  4.8 
Z5  38  46.18    Z9Z530.9 
X5  38  35.89    X9Z457, 
X55825.6Z    X9Z4S3. 

X5  38x5.35 -19x349.6 
Z538  5.12  Z9X3Z5.9 
X5  37  54.91  X9Z242.2 
X5  37  44-74  X9xa  8.6 
X5  37  34-60    X9  XX  35.1 

X53724.50-Z9ZZ    1.7 


1537x4.44 
X5  37  4-43 
X5  36  54-48 
X5  36  44-59 

X5  36  34-77 
X5  36  25.0X 
X5  36  X5.32 
X536  5-70 
X5  35  56.16 

X53546.7X 
X5  35  37-35 
X5  35  28.07 
X5  35  x8.88 
X535  9-79 
X5  35  0.81 
X5  34  5x92 
X5  3443-X4 
X5  34  34-47 
Z5  34  25.92 


Z9  zo  28.5 

X9  955.4 
922.5 

849.7 

8Z7.Z 

744-7 
7x2.5 
640.6 
6   8.9 

5  37-5 
5  6.4 

435.5 
4  4-9 
534.7 


X9 
X9 

I-Z9 
X9 
X9 
X9 
X9 


-X9 
X9 
X9 
X9 
19 


r»9 
19 

X9 
X9 
X9 


X5  34X7-49-X9 


Z5  34   9-x8 


X9 


3  4.9 
235.3 
2   6.Z 

X37-3 
z   8.8 

040.8 
013.0 


X5  34   0.99    185945-7 


X5  33  52.93 


18  59  18.8 


Z5  33  4500    z8  58  52.4 

-18  58  26.4 
1858  0.9 
18  57  35-9 


X5  33  37-20 
X5  33  29.54 
15  33  22.02 
15  33  14.64 
X5  33  7.40 
X5  33  0.31 
X5  32  53- 38 
Z5  32  46.61 
X5  32  39-99 
X5  32  33-53 
Z5  3a  27.24 
Z53221.ZI 


18  57  1 1.4 
18  56  47.3 

-18  56  23.7 
x8  56  0.7 
z8  55  38.2 
z8  55  16.2 
18  54  54.8 
-18  54  34.0 
-18  54  13.7 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0-5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0-5 
0.5 

0.5 
0.5 
0-5 
0.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 


X.9 
X.9 
x.9 
x.9 
x.9 

x.9 
x.9 
x.9 
x.9 
x.9 

x.9 
x.9 
x.9 
x.9 
x.9 

x.9 
x.9 
x.9 
x.9 
x.9 

x.9 
x.9 
x-9 
x.9 
x.9 
x.9 
x.9 
x.9 
x.9 
x.9 

x.9 


a 

O.X3 
0.Z3 

O.X3 
0.X3 
0.Z3 

O.X3 
O.Z3 
0.Z3 
ai3 
0.Z3 

0.13 
O.X3 
0.X3 
0.13 
0.13 

O.X3 
O.X3 
O.Z3 

O.X3 
O.X3 

O.Z3 
0.13 
0.13 
0.13 
0.13 

az3 
0.13 
O.Z3 
O.Z3 
O.Z3 

O.Z3 


Z.9  O.Z3 


x.9 
x.9 
1-9 
1.9 
1-9 
1-9 
1.9 
1.9 

1.9 
1.9 
x.9 
1.9 
1.9 

x.9 


0.13 
0.13 
0.X3 

0.13 
0.X3 
0.13 
O.X3 
0.13 

0.13 
0.13 
0.13 

0.13 
ai3 

0.13 
z.9i  0.13 


July 


Aug, 


z 
2 
3 
4 
5 
6 

7 
8 

9 
xo 

XX 
Z2 

X3 
X4 
X5 
x6 

X7 
z8 

X9 
20 

2Z 
22 
23 

24 
25 
26 

27 
28 

29 
30 

3x 

I 
2 


ZO 

zz 

12 
13 
14 
15 

x6 


h  m 
851.0 

846.9 
842.9 
838.9 
834-8 
830.8 
826.8 
822.8 
8x8.8 
8x4.8 

8zo.8 
8  6.8 
8  2.8 
758.8 
7  54-8 
750.8 
746.8 
742.8 
738.8 
734.8 

730.9 
726.9 
722.9 
718.9 
7x5.0 

7  zz.o 
7  7-x 
7  3-1 
659.2 
655-2 

651-3 
647.3 
643.4 
639.5 
635.6 

631.6 

627.7 
623.8 
619.9 
6z6.o 

612.Z 
6   8.2 

6  4.3 
6   0.4 

556.5 

552.6 

548.7 


h   m    a 
X5  32  27.24 

X5  32  2X.XI 

X532I5.X4 

X532  9-35 
X532   3-74 

X5  31  58.30 

X5  3x  53-04 
X5  3x  47-97 
X5  3X  43-07 
X5  3X  38.35 
15  3X  33.8X 
Z5  3x  29.46 
X5  3X  25.3X 
X5  3x  2Z.34 
X5  3x17.56 

X5  3X  X3.96 
Z5  3Z  za56 
X53X  7.36 
X5  3X  4.36 
X5  3X    X.55 

15  30  58.94 
X5  30  56.53 
153054.32 
X5  30  52.32 
153050.52 

153048.93 
153047.54 
X5  30  46.36 
153045.39 
X5  3044-63 


-z8  54  34.0 

1854x3.7 
1853  540 
18  53  34-9 
18  53  16.4 

-x8  52  58.6 
x8  52  41.4 
z8  52  24.8 
X852  8.9 
x8  5x53.6 

-x8  5Z  38.8 
z8  51 24.7 

18  51  ZZ.2 

z8  50  58.4 
x8  50  46.3 

185034.9 
z8  50  24.2 
18  50  X4.2 
X850  4.8 
18  49  56.x 

-184948.2 
x8  49  4X.0 
x8  49  34-5 
x8  49  28.7 
x8  49  23.7 

x8  49  X9.4 
x8  49  X5.8 
x8  49  12.9 
x8  49  X0.7 
1849  9-3 


15  30  44.09 -x8  49  8.6 


X5  30  43-75 
153043.62 

153043-70 
153044.00 

153044-51 
153045.23 
153046.16 

153047-31 
153048.66 

15  30  50.23 
15  30  52.01 
15  30  54.00 
15  30  56.20 
15  30  58.61 


15  3X 
15  3X 


1.23 
4.05 


Z849  8.7 
X849  9.5 
x849Xi.x 
x8  49  13.5 

-18  49  X6.5 
184920.3 
18  49  24.9 
18  49  30.2 
184936.3 

-18  49  431 
184950.7 
18  49  59.0 
1850  8.1 
z8  50  Z7.9 

-185028.4 
18  50  39-6 


0.5 
0-5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0-5 
0-5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 

0.5 

0.5I 


a 

O.X3 
0.X3 
0.13 
0.X3 
0.X3 


0.X3 
0.X3 
O.Z3 
O.Z3 
0.Z3 

O.Z3 
0.Z3 
O.Z3 
O.Z3 
O.X3 

0.Z3 
0.X3 

0.13 
0.13 

0.13 

O.X3 
a  13 
0.13 

0.13 
0.Z3 

0.Z3 
O.Z3 
O.Z3 

0.13 
O.X3 

0.X3 
O.Z3 
0.Z3 
O.Z3 
O.X3 

8  az3 
O.X3 

8  0.13 
0.13 
0.13 


0.13 
O.Z3 
0.Z3 
0.13 
0.13 

0.13 
0.13 


408 


NEPTUNE,  1897. 


. 

FOR  TRANSIT  AT  WASHINGTON,  . 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

DeS^!ti^n 

at 

Transit 

Hot. 
Par. 

Semi- 
diam. 

S.Tjof 
Sem. 
Pua. 
M«c 

h    m 

h    m    s 

0             m 

m 

«r 

8 

h    m 

h  m    t 

•     f     If 

m 

• 

s 

Jan.  o 

1025.5 

5  939.47 

+21  30  18.8 

0.3 

X.3 

O.IO 

Feb.  14 

725.2 

5   620.75 

+2Z28    4.5 

0.3 

X.3 

0.09 

z 

Z02Z.4 

5    932.90 

21  30  12.5 

0:3 

X.3 

0.10 

X5 

72Z.3 

5   619.18 

2Z28    5.7 

0.3 

13 

0.09 

2 

10  17.4 

5    926.42 

21  30     6.3 

0.3 

x.3 

0.10 

z6 

7x7.3 

5  6Z7.75 

2Z28    7.1 

0.3 

x-3 

0.09 

3 

10  13.3 

5    920.00 

21  30     0.1 

0.3 

1-3 

0.10 

X7 

713.3 

5  616.45 

2128    8.7 

0.3 

x.3 

ojog 

4 

10    9.3 

5   913.65 

21  29  54.2 

0.3 

1-3 

O.IO 

18 

7    9.4 

5   6Z5.30 

21  28  10.4 

0.3 

x.3 

0.09 

5 

10    5.3 

5   9   7.38 

+21  29  48.4 

0.3 

1.3 

0.10 

X9 

7    5-5 

5   614.30 

+21  28  12.3 

0.3 

x.3 

0.09 

6 

10     1.2 

5   9    1.18 

21  29  42.7 

0.3 

1-3 

0.10 

20 

7    X.5 

5   6Z3.44 

21  28  14.4 

0.3 

x.3 

0.09 

7 

957.2 

5   855.05 

21  29  37.2 

0.3 

1.3 

O.IO 

21 

657.6 

5  6Z2.73 

2Z  28  16.7 

0.3 

x.3 

0.09 

8 

9  53-1 

5   849.00 

21  29  31.8 

0.3 

x.3 

0.10 

22 

653.6 

5   6z2.i6 

21  28  19.3 

0.3 

x.3 

0.09 

9 

949-1 

5   843.03 

21  29  26.5 

0.3 

x.3 

0.10 

23 

649.7 

5   611.74 

21  28  22.Z 

0.3 

x.3 

0.09 

zo 

945.x 

5   837.15 

+21  29  21.3 

0.3 

x.3 

0.09 

24 

645.8 

5   611.45 

+21  28  25.1 

0.3 

x.3 

0.09 

ZI 

941.1 

5  831.36 

21  29  16.2 

0.3 

1.3 

0.09 

25 

64Z.8 

5   6ZI.32 

21  28  28.3 

0.3 

x-3 

0.09 

12 

9  37-0 

5   825.67 

21  29  II. 3 

0.3 

1.3 

0.09 

26 

637.9 

5   611.33 

2Z  28  31.6 

0.3 

x.3 

0.09 

13 

933.0 

5   820.07 

21  29     6.5 

0.3 

1-3 

0.09 

27 

634.0 

5   611.50 

21  28  35.2 

0.3 

x.3 

0.09 

14 
15 

929.0 
925.0 

5   814.57 
5   8   9.16 

21  29     1.9 
+21  28  57.5 

0.3 
0.3 

1.3 
x.3 

0.09 
0.09 

28 

630.0 
18  39-7 

5   6Z1.81 
5  27  15-96 

+21  28  39.0 
+21  52  53.3 

0.3 
0.3 

x.3 
x.3 

0.09 
<k09 

Sept.  I 

i6 

920.9 

5   8   3.84 

21  28  53.2 

0.3 

1.3 

0.09 

2 

z8  35.8 

52719-Z3 

21  52  53.6 

0.3 

x.3 

0.09 

17 

916.9 

5   758.62 

21  2849.1 

0.3 

x-3 

0.09 

3 

18  31.9 

5  27  22.16 

2Z  52  53.7 

0.3 

1-3 

0.09 

i8 

912.9 

5   753.51 

21  28  45.1 

0.3 

1.3 

0.09 

4 

18  28.0 

5  27  25.05 

2Z  52  53.7 

0.3 

x.3 

0.09 

19 

9   8.9 

5   748.51 

21  2841.3 

0.3 

x.3 

0.09 

5 

18  24.2 

5  27  27.81 

2Z  52  53-5 

0.3 

x.3 

0.09 

20 

9   4.9 

5   7  43-62 

+21  28  37.6 

0.3 

1.3 

0.09 

6 

18  20.3 

5  27  30.43 

+2Z  52  53-2 

0.3 

x.3 

0.09 

21 

9  0.9 

5   738.83 

21  28  34.1 

0.3 

x.3 

0.09 

7 

18  16.4 

5  27  32.91 

2Z  52  52.8 

0.3 

x-3 

0^09 

22 

856.9 

5   734.15 

21  28  30.8 

0.3 

x.3 

0.09 

8 

18  12.5 

5  27  35.25 

2Z  52  52.3 

0.3 

x.3 

<xo9 

23 

852.9 

5   729.58 

21  28  27.6 

0.3 

x.3 

0.09 

9 

18   8.6 

5  27  37.45 

21  52  5X.7 

0.3 

x.3 

ao9 

24 

848.9 

5   725.12 

21  28  24.6 

0.3 

x.3 

0.09 

10 

x8   4.7 

5  27  39.51 

2Z  52  51.0 

0.3 

x.3 

<xo9 

25 

844.9 

5   720.77 

+21  28  2T.8 

0.3 

x.3 

0.09 

ZI 

18   0.8 

5  27  4X.43 

+21  52  50.2 

0.3 

1-3 

0.09 

26 

840.9 

5   716.54 

21  28  19.2 

0.3 

x.3 

0.09 

12 

17  56.9 

52743.21 

21  52  49.3 

0.3 

x.3 

0.09 

27 

836.9 

5   712.44 

21  28  16.7 

0.3 

1.3 

0.09 

X3 

17  53.0 

5  27  4484 

2Z  52  48.2 

0.3 

1-3 

0.09 

28 

832.9 

5   7   8.46 

21  28  14.4 

0.3 

1-3 

0.09 

X4 

Z749.1 

5  27  46.33 

2Z  52  47.0 

0.3 

x.3 

0.09 

29 

828.9 

5   7  4.61 

21  28  12.3 

0.3 

1-3 

0.09 

X5 

17  45-2 

52747.^ 

2Z  52  45.7 

0.3 

x.3 

Q.09 

30 

824.9 

5   7   0.88 

+21  28  10.4 

0.3 

1.3 

0.09 

z6 

X741.3 

52748.89 

+215244.2 

0.3 

1-3 

0.09 

31 

820.9 

5   657.27 

21  28     8.7 

0.3 

1.3 

0.09 

X7 

17  37-3 

52749.96 

2Z  52  42.6 

0.3 

x.3 

0.09 

Feb.  I 

8  16.9 

5   653.79 

21  28     7.1 

0.3 

x.3 

0.09 

z8 

17  33.4 

52750.88 

2Z  52  40.9 

0.3 

x.3 

0.09 

2 

812.9 

5   650.44 

21  28     5.8 

0.3 

x.3 

0.09 

Z9 

17  29.5 

5  27  51-65 

2Z  52  39.x 

0.3 

x.3 

0.09  1 

3 

8    8.9 

5   647.22 

21  28     4.7 

0.3 

x.3 

0.09 

20 

17  25.6 

52752.28 

21  52  37.2 

0.3 

x.3 

0.09  ' 

4 

8   4.9 

5   644.14 

+2128     3.8 

0.3 

x.3 

0.09 

21 

1721.7 

5  27  52.76 

+2Z  52  35.2 

0.3 

x.3 

0.09  1 

5 

8   0.9 

5   641.19 

21  28     3.0 

0.3 

1.3 

0.09 

22 

17  17.8 

5275310 

2I52  33-X 

0.3 

x.3 

0.09  J 

6 

757.0 

5   638.37 

21  28     2.4 

0.3 

1.3 

0.09 

23 

17  13.8 

5  27  5330 

21  52  30.8 

0.3 

x.3 

0.09  < 

7 

7  53-0 

5   635.69 

21  28     2.0 

0.3 

x.3 

0.09 

24 

17   9.9 

5  27  53-36 

21  52  28.5 

0.3 

x.3 

0.09, 

8 

749.0 

5   633.13 

2128    1.8 

0.3 

1-3 

0.09 

25 

17    5.9 

5  27  53.27 

215226.1 

0.3 

x.3 

0^09 

j 

9 

745.0 

5   630.71 

+2128    1.8 

0.3 

1.3 

0.09 

26 

Z7   2.0 

5  27  53-04 

+215223.6 

0.3 

x.3 

0^09  1 

10 

741.1 

5   628.43 

21  28     1.9 

0.3 

x.3 

0.09 

27 

16  58.1 

5  27  52.66 

2Z  52  21.0 

0.3 

x.3 

0.09  1 

II 

7  37-1 

5   6  26.30 

21  28     2.2 

0.3 

x.3 

0.09 

28 

16  54.1 

52752.14 

21  52  18.3 

0.3 

x.3 

0.09 

12 

733.1 

5   624.31 

21  28     2.7 

0.3 

X.3 

0.09 

29 

16  50.2 

5  27  51-47 

21  52  X5.5 

0.3 

x.3 

<xo9  ! 

13 

729.2 

5   622.46 

2128     3.5 

0.3 

X.3 

0.09 

30 

1646.3 

5  37  50.66 

21  52  12*5 

0.3 

x.3 

0^09  i 

14 

725.2 

5   6  20.751+21  28   4.5 

0.3 

x.3 

0.09 

Oct   I 

Z642.3 

52749.70+2152  9.4 

0.3 

x.3 

o.«9i| 

15 

721.3 

5   619.181+21 28    5.7 

0.3 

x.3 

ao9 

2 

16  38.4 

5  27  48.61I+2Z  52  fi-3 

0.3 

x.3 

0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

R.  Ascenaion 

Apparent 
Declination 

Hot. 

Semi- 

S.Tx)f 
Sem. 

Data 

Mean 

Time 

Apparent 
R.  Aacension 

Apparent 
Declination 

Hor. 

Semi- 

S.T.off 
Sem. 

off 

at 

at 

Par. 

dlam. 

Paaa. 

off 

at 

at 

Par. 

diam. 

Pasa. 

Tranait 

Tranait 

Tranait 

Mer. 

Tranait 

Tranait 

Tranait 

Mer. 

h    m 

h   m    a 

•      *      m 

m 

IT 

a 

li    m 

b    m    a 

m      t      M 

m 

w 

8 

Oct.  I 

1642.3 

52749.70 

+2152     9.4 

0.3 

X.3 

0.09 

NoT.x6  X338.4 

52448.30 

+21  48  22.0 

0.3 

1.3 

0.10 

2 

16  38.4 

5  27  48.61 

2152     6.3 

0.3 

1.3 

0.09 

17 

X3  34-4 

5  24  4Z.92 

21  48  15.6 

0.3 

1.3 

0.10 

3 

16  34.4 

5274738 

2152     3.1 

0.3 

x.3 

0.09 

x8 

13  30.4 

52435.47 

2148    9.2 

0.3 

1.3 

0.10 

4 

1630.5 

52746.01 

21  51  59.8 

0.3 

1.3 

0.09 

19 

1326.3 

5  24  28.97 

2148    2.9 

0.3 

1.3 

0.10 

5 

z6  26.5 

52744.50 

21  51  56.4 

0.3 

X.3 

ao9 

20 

X3  22.3 

5  24  22.40 

21  47  56.5 

0.3 

1.3 

0.10 

6 

16  22.5 

52742.84 

+21  51  52.9 

0.3 

1-3 

0.09 

21 

13  18.2 

5  24  15-78 

+21  47  50.1 

0.3 

1.3 

0.10 

7 

z6  18.6 

52741.04 

21  51  49.3 

0.3 

1-3 

0.09 

22 

13  14.2 

524    9.09 

214743.7 

0.3 

1.3 

0.10 

8 

z6  X4.6 

5  27  39.10 

21  51  45.6 

0.3 

x.3 

0.09 

23 

X3  10.1 

524    2.34 

21  47  37-4 

0.3 

1.3 

O.IO 

9 

16  Z0.6 

52737.03 

21  51  41.8 

0-3 

x.3 

0.09 

24 

13   6.1 

5  23  55-53 

21  47  31.0 

0.3 

x-3 

O.IO 

zo 

16   6.7 

5*7  34.82 

21  51  37.9 

0.3 

x-3 

0.09 

25 

13    2.0 

52348.66 

21  47  24.5 

0.3 

1-3 

0.10 

11 

16   2.7 

5  27  32.48 

+21  51  33.9 

0.3 

1.3 

0.09 

26 

1258.0 

5  23  41-75 

+21  47  18. 1 

0.3 

1.3 

0.10 

12 

15  587 

5  27  30.00 

2Z  51  29.8 

0.3 

1-3 

0.09 

27 

12  54.0 

52334.80 

21  47  ZZ.6 

0.3 

1-3 

0.10 

13 

15  54.8 

5  27  27-39 

21  51  25.6 

0.3 

1.3 

0.09 

28 

12  49.9 

5  23  27.81 

2147    5-2 

0.3 

x-3 

O.IO 

14 

15  50.8 

52724.65 

215121.3 

0.3 

I-3 

0.09 

29 

12  45.9 

5  23  20.78 

21  46  58.7 

0.3 

1.3 

0.10 

15 

15  46.8 

52721.78 

21  51  16.9 

0.3 

1.3 

0.09 

30 

1241.8 

5  23  1372 

21  46  52.2 

0.3 

1-3 

0.10 

i6  15  42.8 

52718.77 

+21  51  12.5 

0.3 

1-3 

0.09 

Dec.  1 

12  37.8 

523   6.62 

+214645.7 

0.3 

x.3 

O.XO 

17    1538.8 

527x5.62 

2151     8.0 

0.3 

1.3 

0.09 

2 

12  33.7 

5  22  59-48 

21  46  39.2 

0.3 

1.3 

O.IO 

i8|  15  34-9 

5  27  12.35 

21  5X    3-4 

0.3 

x.3 

0.09 

3 

12  29.7 

5  22  52.30 

21  46  32.7 

0.3 

1-3 

0.10 

19 

15  30-9 

527   8.95 

21  50  58.8 

0.3 

x-3 

0.09 

4 

12  25.6 

52245." 

214626.3 

0.3 

1-3 

O.IO 

20 

15  26.9 

527   5.44 

21  50  54.x 

0.3 

X3 

0.09 

5 

12  2X.6 

5  22  37.90 

21  46  19.9 

0.3 

1-3 

O.IO 

21 

15  22.9 

527    1.80 

+215049.3 

0.3 

1.3 

0.09 

6 

X2  17.5 

5  22  30.67 

+21  46  13.5 

0.3 

1.3 

0.10 

22 

15  18.9 

5  26  58.03 

21  50  44-4 

0.3 

x.3 

ao9 

7 

12  13.5 

5*223.43 

2146   7.1 

0.3 

1.3 

O.XO 

23 

15  14.9 

5  26  54.13 

215039.4 

0.3 

1.3 

0.09 

8 

12    9.4 

52216.18 

21  46   0.7 

0.3 

1.3 

0.10 

24 

15  10.9 

5  26  50.09 

21  50  34.3 

0.3 

1.3 

0.09 

9 

X2    5.4 

522   8.91 

21  45  54.4 

0.3 

1.3 

0.10 

25 

15   6.9 

52645.94 

21  5029.1 

0.3 

1.3 

0.09 

10 

12     1.3 

522    1.62 

21  45  48.0 

0.3 

1.3 

O.IO 

26 

15   2.9 

5  26  41.68 

+21  50  23.9 

0.3 

1.3 

0.09 

11 

11  57.2 

5  21  5432 

+21  45  41.7 

0.3 

1-3 

0.10 

27 

14  58.9 

52637.30 

21  50  18.7 

0.3 

1-3 

0.09 

12 

1153.2 

5  21  47.03 

21  45  35-4 

0.3 

1.3 

0.10 

28 

14  54-9 

5  26  32.81 

21  50  13.4 

0.3 

x.3 

0.09 

13 

11  49.1 

52139.75 

21  45  29.2 

0.3 

1.3 

0.10 

29 

14  50.9 

52628.21 

21  50    8.1 

0.3 

x.3 

0.09 

14 

1145.1 

5  21  32.47 

21  45  23.0 

0.3 

1.3 

0.10 

30 

14  46.9 

5  26  23.50 

2150    2.7 

0.3 

1.3 

0.09 

15 

XI  41.0 

5  21  25.20 

21  45  16.8 

0.3 

1.3 

O.IO 

31 

1442.8 

5  26  18.68 

+21  49  57.2 

0.3 

x.3 

0.09 

x6 

XI  37.0 

52117.93 

+21  45  10.7 

0.3 

1.3 

0.10 

Nov.  I 

14  38.8 

5  26 13.75 

214951.6 

0.3 

x.3 

0.09 

17 

XI  32.9 

5  21 10.66 

2145   4.6 

0.3 

1.3 

0.10 

2 

14  34-8 

526  8.71 

2Z  49  46.0 

0.3 

x.3 

O.ZO 

x8 

11  28.9 

521   3.40 

21  44  58.6 

0.3 

1.3 

O.IO 

3 

14  30.8 

526   3.57 

214940.3 

0.3 

x.3 

0.10 

19 

II  24.8 

52056.X7 

21  44  52.6 

0.3 

1-3 

0.10 

4 

14  26.8 

5  25  58.34 

21  49  34.6 

0.3 

x.3 

O.XO 

20 

xz  20.8 

52048.96 

21  44  46.7 

0.3 

1.3 

0.10 

5 

14  22.8 

5255300 

+21  49  28.8 

0.3 

x.3 

axo 

ai 

XI  X6.7 

52041.78 

+214440.8 

0.3 

1.3 

O.IO 

6 

14  18.7 

52547.56 

21  49  22.9 

0.3 

1.3 

0.10 

22 

IX  X2.7 

5  20  34.63 

214435.0 

0.3 

1.3 

O.IO 

7 

14  14.7 

5  25  42.02 

2X  49  17.0 

0.3 

X.3 

0.10 

23 

IX   8.6 

5  20  27.51 

214429.3 

0.3 

1.3 

O.IO 

8 

14  10.7 

5253639 

21  491I.O 

0.3 

1.3 

a  10 

24 

XX   4.6 

5  20  20.42 

21  44  23.6 

0.3 

1.3 

0.10 

9 

14   6.7 

5  25  30.69 

2149    5.0 

Or3 

13 

a  10 

25 

11  0.5 

5  20 13.37 

21  44  18.0 

0.3 

1.3 

0.10 

10 

14   2.6 

5  25  24.90 

+21  48  59.0 

0.3 

1.3 

0.10 

26 

10  56.5 

520  6.35 

+2x4412.4 

0.3 

1.3 

O.IO 

11 

13  58.6 

5  25  19.03 

214853.0 

0.3 

1-3 

0.10 

27 

10  52.4 

5  19  59.37 

2144    6.9 

0.3 

1-3 

0.10 

12 

13  54-6 

52513.06 

21  4846.9 

0.3 

1.3 

0.10 

28 

1048.4 

51952.44 

2144     1.5 

0.3 

1-3 

0.10 

13 

13  50-5 

525   7.01 

21  48  40.8 

0.3 

1.3 

0.10 

29 

1044.3 

5  19  45.57 

214356.2 

0.3 

1.3 

0.10 

14 

1346.5 

525   0.86 

21  48  34.6 

0.3 

x.3 

O.IO 

30 

1040.3 

51938.75    214351.0 

0.3 

1.3 

O.IO 

15 

1342.5 

5  24  54.63 

+21  48  28.3 

0.3 

1.3 

aio 

31 

10  36.2 

5  19  31.98+21  43  45-9 

0.3 

x.3 

O.XO 

16 

13  38.4 

52448.30+21  4822.0 

0.3 

x.3 

0.10 

32 

10  32.2 

51925.26+214340.8 

0.3 

1-3 

0.X0 
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ECLIPSES,  1897. 


ECLIPSES,  X897. 


In  the  year  1897  there  will  be  two  eclipses,  both  of  the  sun. 

I. — An  Annular  Eclipse  of  the  Sun,  1897,  February  i,  visible  at  Washington  as   a 
partial  eclipse,  towards  sunset. 

ELEMENTS  OF  THE  ECUPSE. 

d    h    m      ■ 
Greenwich  mean  time  of  6  in  right  ascension,     February  186  40.8 


h      m 

Sun  and  moon's  R.A.       21     3  3.13 

Sun's  declination  i^  50  23r8  S* 

Moon's  declination  17     2     6.7  S. 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax    57    6.3 


Hourly  motions    io.z6  and  1 28.73 

Hourly  motion  o'  43^4  N. 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIJtCUMSTANCES  OF  THE  ECLIPSE, 


Lointtiifl<  Cron 
Gr^cBwich. 

17^  33.1  w. 

166  ia2  E . 

n8  H.5  W. 

6i    5.4  W. 

78  3.7  w. 


II. — An  Annular  Eclipse  of  the  Sun,  1897,  July  29,  visible  at  Washington  as  a 
partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h     m      • 
Greenwich  mean  time  oi  6  in,  right  ascension,  July  29    3  59  47.5 


Eclipse  begins              February 

h     m 
5  23.0 

Central  eclipse  begins 

6 

25-9 

Central  eclipse  at  noon 

8 

6.7 

Central  eclipse  ends 

10 

4-9 

Eclipse  ends 

XI 

8.0 

la  20.aN. 

i6  13.6 

15  32-9 

LMitodtL 

ad    i^S. 

31  47-3  S. 

38  52.8  S. 

10  54.3  N. 

1+  42.9  N. 

Sun  and  moon's  R.  A.         8  36  27.72 


Hourly  motions     9.77  and  1 28.08 


Sun's  declination               18 

3^  I5'.2   N. 

Hourly  motion 

0  3^.0  s. 

Moon's  declination            18 

32  22.7   N. 

Hourly  motion 

10  56.5  S. 

Sun's  equa.  hor.  parallax 

8.7 

Sun 

l's  true  semidiameter 

15  45-5 

Moon's  equa.  hor.  parallax 

56  20.9 

Moon's  true  semidiameter 

X5  2a5 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

% 

^ 

h        m 

Greenwich. 

LatHad*. 

Eclipse  begins 

July    29 

z    2.0 

109*  49I6  W. 

itf  57!©  N. 

Central  eclipse  begins 

29 

2      4.7 

125     2.0  W. 

15  39-3  N. 

Central  eclipse  at  noon 

29 

3  59.8 

58  23.6  w. 

14  44-6  N. 

Central  eclipse  ends 

29 

5  49-7 

3  57.7  W. 

22  43.2  S. 

Eclipse  ends 

29 

6  S2.X 

19    6.4  W. 

21  32.3  S. 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the 
accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  may  also  be  found 
the  Greenwich  times  of  beginning  and  ending,  within  fifteen  or  twenty  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1897,  FEBRUARY  i. 

Co-ordinate*  of 

Radios  of  Pennmbra 

Centre    of    Shadow    on 

Direction  of  Asia  of  Shadow. 

and  Shadow 

Greenwich 
Uean 
Ttme. 

Fundamental  Plana. 

On  Fundamental  Plana, 

X 

y 

Lofting 

Log  cos  (/ 

1* 

/ 

/' 

h      m 
5   20 

—  1.38266 

-0.77097 

-9.46274 

+9.98089 

• 

76   31.3 

+0.55748 

+0.0115 1 

30 

1.29970 

0.73711 

9.46269 

9.98090 

79     1-3 

0.55751 

O.OII54 

40 

1. 2 1 674 

0.70325 

9.46265 

9.98090 

81  31.3 

0.55754 

O.OII57 

SO 

1-13378 

0.66938 

9.46260 

9.98090 

84    1.3 

0.55757 

0.0 1 160 

6    0 

—  1.05083 

-0.63550 

-946255 

+9.98091 

8631.3 

+0.55760 

+0.01 163 

10 

0.96787 

0.60161 

9.46250 

9.98091 

89     1.3 

0.55763 

O.OI166 

20 

0.88491 

0.56771 

9.46245 

9.98092 

91  31-3 

0.55765 

O.OI169 

30 

0.80195 

0.53380 

9.46240 

9.98092 

94     1.3 

0.55768 

O.OII71 

40 

0.71899 

0.49989 

9.46236 

9.98093 

96  31.3 

0.55770 

0.01174 

50 

0.63604 

0.46598 

9-46231 

9.98093 

99     1-3 

0.55773 

0.0 1 177 

7    0 

-0-55309 

—0.43206 

—9.46226 

+9.98094 

loi  31.3 

+0.55775 

+0.01 179 

10 

0.47014 

0.39813 

9.46221 

9.98094 

104    1.3 

0.55778 

O.OI182 

20 

0.38719 

0.36419 

9.46216 

9.98094 

106  31.3 

0.55780 

0.01 184 

30 

0.30424 

0.33025 

9.462 1 1 

9.98095 

109     1.3 

0.55783 

O.OI186 

40 

0.22129 

0.29630 

9.46207 

9.98095 

III  31.3 

0.55785 

O.OI188 

50 

0.13835 

0.26234 

9.46202 

9.98096 

114    1.3 

0.55787 

O.OII9O 

8     0 

-0.05541 

—0.22838 

-9.46197 

+9.98096 

116  31.3 

+0.55789 

+0.01 192 

10 

■4-0.02752 

0.19441 

9.46192 

9.98096 

119     1.3 

0.55791 

0.01 194 

20 

0.1 1045 

0.16044 

9.46187 

9.98097 

121  31.3 

0.55793 

0.0 1 196 

30 

0.19337 

0.12646 

9.46182 

9.98097 

124     1.3 

0-55795 

0.0 1 198 

40 

6.27629 

0.09247 

9.46178 

9.98098 

126  31.3 

0.55797 

0.01200 

50 

0.35921 

0.05848 

9.46173 

9.98098 

129     1.3 

0.55799 

0.01202 

9    0 

-I-O.442I3 

— ao2448 

—9.46168 

+9.98099 

131  31.3 

+0.55800 

+0.01203 

10 

0.52504 

+0.00953 

9.46163 

9.98099 

134     1-3 

0.55802 

0.01205 

20 

0.60795 

0.04354 

9.46158 

9.98100 

136  31.3 

0.55803 

0.01206 

30 

0.69086 

0.07756 

9.46153 

9.98100 

139     1.3 

0.55805 

0.01208 

40 

0.77376 

0.11158 

9.46148 

9.981OI 

141  31.3 

0.55806 

0.01209 

50 

0.85666 

ai456o 

9.46143 

9.98 1 01 

144     1.3 

0.55808 

O.OI2II 

10    0 

+0.93955 

+0.17963 

-946138 

+9.98102 

146  31.3 

+0.55809 

+O.OI2I2 

10 

1.02243 

0.21367 

946133 

9.98102 

149     1-3 

0.5581 1 

0.01 2 14 

20 

I.IO53I 

a2477i 

9.46128 

9.98103 

151  31.3 

0.55812 

O.OI215 

30 

I.18818 

0.28176 

9.46124 

9.98103 

154     1.3 

0.55813 

O.OI216 

40 

I.27IO5 

0.3 1 58 1 

9.461 19 

9.98104 

156  31.3 

0.55814 

O.OI217 

50 

I.3539I 

0.34987 

9.46114 

9.98104 

159     1.3 

0.55815 

O.OI218 

II    0 

+  1.43676 

+0.38393 

— 9.461IO 

+9.98105 

161  31.3 

+0.55816 

+O.OI219 

lO 

+  I.51960 

+0.41799 

-9.46105 

+9.98105 

164     1.3 

+0.55817 

+0.01220 

Gnenwich 

Loc^X 

Log  A/ 

Log  Alt 

Log  Tangents  of  Angles  of 

Mean 
TIma. 

for 
iMJnatau 

for 
iMinnte. 

for  '^ 
I  Uianta. 

Cones — 

Penumbra. 

Shadow. 

b      m 

5    0 

+   7.9189 

+    7.5294 

+  I.I761 

+  7.67620 

+  7.67403 

6    0 

7.9189 

7-5300 

I.I761 

7.67620 

7.67403 

7    0 

7.9188 

7.5306 

I.1761 

7.67620 

7.67403 

8    0 

7.9187 

7.5310 

I.1761 

7.67619 

7.67403 

9    0 

7.9186 

7.5315 

I.1761 

7.67619 

7.67402 

10    0 

7.9185 

7.5319 

1.1761 

7.67619 

7.67402 

II    0 

7.9183 

7.5323 

1.1761 

7.67619 

7.67402 

12    0 

+   7.9180 

+   75326 

+  I.1761 

+7.67618     +7.67402    1 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE             \ 

OF  THE  SUN,  1897,  FEBRUARY  i. 

i 

1 

Mean 
Time. 

Northern  Limit 

of 
Annulns  Path. 

Cantcml  Una. 

SonthemLimU 

of 
▲nanlua  Path. 

Dur^dcm 

of 
Annate* 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude 

Longitude  from 
Greenwich. 

Limits. 

• 
-3Z    8.0 

166  34.5  E. 

-3X  47.3 

• 

z66  Z0.2  E. 

• 
-32  25.4 

• 

Z65  48.8  E. 

a     • 

e^zo"^ 

35  44-9 

176  10.2  W. 

36  Z2.2 

X77    4.3  W. 

36  29.5 

X7758.4W. 

232.9 

35 

37    8-5 

168  23.8 

37  39.4 

z68  56.2 

38  10.3 

169  28.6 

2  33.8 

40 

37  51.2 

X62  32.2 

38  22.8 

162  54.0 

38  54-4 

Z63  Z5.8 

234.5 

45 

38   X2.4 

157  39.5 

38  43.7 

X57  54.x 

39  X5.0 

Z58    8.7 

235.2 

50 

38  18.7 

15329.5 

38  49.7 

X53  39.0 

39  20.7 

X53  48.5 

235.8 

55 

38  14-5 

149  45.x 

38  44.9 

X49  50.3 

39  X5.3 

^49  55.5 

236-3 

7     0 

-38    1.7 

Z46  24.4 

-38  3X.4 

X46  26.Z 

-39    x.z 

Z46  27.8 

2  36.8 

5 

37  42-3 

Z43  20.6 

38   ZZ.2 

X43  19.4 

3840.x 

Z43  X8.2 

2  371 

zo 

37  17-2 

Z40  31.3 

37  45.3 

Z40  27.6 

38  X3.4 

X40  23.9 

a  37-3      1 

15 

36  47.1 

137  54.4 

37  X4.4 

X3748.5    . 

37  4X.7 

X37  42.6 

2  37.5 

'so 

36  12.7 

13528.4    . 

36  39.2 

Z35  20.6 

37    5-7 

Z35  X2.8 

2  37-6 

35 

35  34-7 

X33  1Z.9 

36    0.4 

«33    2.5 

36  26.  z 

X32  53.x 

2  37.7 

30 

-34  53.2 

Z3Z    3.8 

-35  x8.2 

X30  53.0 

-35  43.2 

Z30  42.2 

2  37-7 

35 

34    9-0 

Z29    3-x 

34  33.3 

Z28  51.  z 

34  57.6 

Z2839.X 

237.6 

40 

33  21.9 

127    9-3 

33  45.5 

Z26  56.2 

34    9.x 

X26  43.Z 

237.5 

45 

32  32.3 

Z25  2X.6 

32  55.2 

Z25    7.4 

33  x8.z 

X24  53.2 

2  37-4 

50 

3Z  40.4 

X23  39.3 

32    2.7 

Z23  24.Z 

32  25.0 

Z23    8.9 

2  37.3      ! 

55 

30  4^-3 

Z22      Z.5 

3X    8.0 

X2Z  45.7 

3X  29.7 

Z2Z  29.9 

2  37.2      ' 

8     0 

-29  50.2 

Z20  27.9 

-30  XZ.4 

Z20  ZZ.5 

-30  32.6 

XI9  55.x 

237-0 

5 

28  52.2 

Z18  58.Z 

29  12.9 

Z18  4Z.Z 

29  33.6 

zz8  24. z 

236.8 

10 

27  52.2 

"7  31.5 

28  Z2.4 

XI7  X3.9 

28  32.6 

zz6  56.3 

236.5 

15 

26  50.7 

zz6    7.7 

27  X0.4 

X15  49-5 

27  30.Z 

ZZ5  3Z.3 

2  36.3 

20 

25  47-4 

ZZ4  46.3 

26    6.7 

ZZ4  27.6 

26  26.0 

ZX4    8.9 

2  36.1 

25 

2442.3 

ZZ3  26.8 

25      Z.2 

X13    7.5 

25  20.  z 

ZZ2  48.2 

235-9 

30 

-23  35.4 

ZZ2     8.7 

-23  54.0 

zzz  48.9 

-24  Z2.6 

ZZZ  29.1 

2  35.7 

35 

.  22  26.7 

zzo  5Z.7 

22  45.x 

zio  3Z.4 

23  3.5 

ZZO  ZZ.Z 

235-4 

40 

2X   Z6.3 

Z09  35.6 

2X  34.5 

X09  Z4.7 

2Z  52.7 

Z08  53.8 

235-2 

45 

ao   4.Z 

Z08Z9.5 

20  22.0 

Z07  58.0 

20  39.9 

Z07  36.5 

2  35.x      , 

50 

z8  49.8 

Z07   3.2 

X9    7-5 

Z06  4Z.I 

Z9  25.2 

Z06  19.0 

2  35.x      1 

55 

Z7  33-6 

X05  45-9 

X7  5X.2 

Z05  23.2 

z8    8.8 

Z05  0.5 

235.0 

9     0 

-z6  X5.2 

Z04  27.Z 

-x6  32.7 

X04    3-8 

— z6  50.2 

X03  40.5 

2  34.9 

5 

14  54-3 

Z03    6.5 

Z5  ZZ.8 

Z02  42.5 

X5  29.3 

102  Z8.5 

2  35-0     , 

zo 

13  3X.O 

zoz  42.8 

X3  48.5 

zoz  z8.z 

Z4    6.0 

xoo  53.4 

235.x    ; 

15 

Z2    5.2 

zoo  z6.o 

Z2  22.7 

9950.3 

Z2  4a2 

9924.6 

235.x 

20 

zo  36.2 

9844.1 

ZO  53.7 

98  Z7.3 

zx  IZ.2 

9750.5 

2  35.2 

a5 

9    3-7 

97    5.x 

92X.3 

9637.3 

938.9 

96  9.5 

2  35-2 

30 

-  7  26.7 

95  Z8.2 

-  7  44.4 

94  49.2 

-8     2.Z 

94  20.2 

235.2 

35 

545.0 

93  2Z.4 

6    2.8 

92  50.8 

6  20.6 

92  20.2 

2  35-4 

40 

3570 

9Z   Z2.0 

4  X5.0 

90  39X 

433.0 

90     6.2 

235-6 

45 

-  2    Z.4 

8840.8 

2  X9.5 

88    5.6 

237.6 

87  30.4 

2  35-8 

50 

+  0    3.7 

85  44.x 

-  0  Z4.4 

85    5.2 

-  0  32.5 

84  26.3 

236.Z 

55 

227.5 

82    z.4 

+  2    9.7 

8z  Z6.5 

+  X  5X.9 

80  3Z.6 

236.3 

zo    0 

+  5  19-a 

7658.3 

+  5    3.6 

75  56.5 

+  4  48.0 

74  57.7 

236.5 

Limits. 

+ZZ  2Z.2 

6z  Z9.3  W. 

+XO  54.3 

6z    5.4  W. 

+ZO  X5.Z 

60  46.7  W. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE                     | 

OF  THE  SUN,  1897,  JULY  29. 

1 

Radioa  of  Penumbra 

Centre    of    Shadow    en 

Direction  of  Axis  of  Shadow.                 1 

and  Shadow 

Greenwieb 
Mean 
Time. 

Fundanental  Plana, 

On  Fundamental  Plana. 

X 

y 

Lof«in</ 

Lofcoai/ 

^ 

/ 

/' 

h       m 
1      0 

-I.495IO 

+0.48130 

+9.50448 

+9.97662 

• 

13   26.4 

+0.55362 

+0.00767 

10 

i-4"95 

0.45075 

9.50444 

9.97662 

15   56.5 

0.55361 

0.00766 

20 

1.32880 

0.42020 

9.50441 

9-97663 

18  26.5 

0.55360 

0.00765 

30 

1.24565 

0.38964 

9-50437. 

9.97663 

20  56.5 

0.55359 

0.00764 

40 

1.16249 

a359o8 

9.50433 

9.97663 

23   26.5 

0.55358 

0.00763 

50 

1.07933 

0.32851 

9.50430 

9.97664 

25   56.5 

0.55357 

0.00762 

2      0 

-0.99617 

+0.29793 

+9.50436 

+9.97664 

28   26.5 

+0.55356 

+0.00761 

10 

0.91301 

0.26735 

9.50423 

9.97665 

30  566 

0.55355 

0.00760 

20 

0.82985 

0.23675 

9.50419 

9.97665 

.    33  26.6 

0-55354 

0.00759 

30 

0.74669 

0.20614 

9.50416 

9.97666 

35  56.6 

0-55352 

0.00758 

40 

0.66353 

0.17553 

9-50412 

9.97666 

38  26.6 

0.55351 

0.00756 

50 

0.58037 

0.14491 

9.50409 

9-97667 

40  56.6 

0.55350 

0.00755 

3    0 

—0.49721 

+aii428 

+9.50405 

+9.97667 

43  a6.6 

+0.55348 

+0.00753 

10 

0.41405 

0.08365 

9.50402 

9.97668 

45  56.6 

0.55347 

0.00752 

20 

0.33089 

0.05301 

9.50398 

9.97668 

48  26.7 

0.55345 

.    0.00750 

30 

0.24773 

+0.02237 

9.50394 

9.97668 

50  567 

0.55343 

0.00748 

40 

0.16457 

—0.00828 

9.50391 

9.97669 

53  26.7 

0.55342 

0.00747 

50 

—0.08141 

0.03893 

9.50387 

9.97669 

55  56.7 

0.55340 

0.00745 

4    0 

+0.00174 

—0.06959 

+9.50383 

+9.97669 

58  26.7 

+0.55338 

+0.00743 

10 

0.08489 

aioo25 

9.50379 

9.97670 

60  56.7 

0.55336 

0.00741 

20 

0.16804 

0.13092 

9-50376 

9.97670 

63  26.8 

0-55334 

0.00739 

30 

0.25119 

0.16160 

9-50372 

9.97670 

65  56.8 

0.55332 

0.00737 

40 

0.33434 

0.19229 

950369 

9.97671 

68  26.8 

0.55330 

0.00735 

50 

0.41749 

0.22298 

950365 

9.97671 

70  56.8 

0.55327 

0.00733 

5    0 

-{-0.50064 

—0.25368 

+9.50362 

+9.97671 

73  26.8 

+0.55325 

+0.00731 

10 

0.58379 

0.28439 

9.50358 

9.97672 

75  56.8 

0.55323 

0.00729 

20 

0.66694 

0.3 1 5 10 

950355 

9.97672 

78  26.9 

0.55321 

0.00726 

30 

0.75008 

0.34582 

9.50351 

9.97673 

80  56.9 

0.55318 

0.00724 

40 

0.83322 

0.37654 

9.50347 

997673 

83  26.9 

0.55316 

0.00721 

50 

0.91636 

0.40726 

950344 

9.97674 

85  56.9 

0.55314 

0.00719 

6    0 

+0.99950 
1.08263 

-0.43799 

+9.50340 

+9.97674  i 

88  26.9 

+0.553" 

+0.00716 

10 

0.46872 

950337 

9.97674 

90  56.9 

0.55309 

0.00714 

20 

1.16576 

0.49946 

950333 

997675 

93  27.0 

0.55306 

0.007 1 1 

30 

1.24888 

0.53021 

9.50329 

997675 

95  57.0 

0.55303 

0.00708 

40 

1.33200 

0.56096 

9.50326 

997675 

98  27.0 

0.55300 

0.00706 

50 

1.415" 

0.59172 

9.50322 

9.97676 

100  57.0 

0.55297 

0.00703 

7    0 

+1.49822 

—0.62248 

+9.50318 

+9.97676 

103  27.0 

+0.55294 

+0.00700 

Greenwich 

Lot  A« 

hotAy 

Lot  A/i 

Lof  Tanganu  of  Anglaa  of 
Conefr" 

Mean 
Time. 

for 
lUianMb 

for 
lUinnts. 

for 
z  Minota. 

Penmnbra. 

Shadow. 

h       m 
I      0 

+   7-9199 

-    7-4849 

+  1.1761 

+7.66345 

+7.66128 

2      0 

7.9199 

7.4855 

1.1761 

7.66345 

7.66129 

3    0 

7.9199 

7.4861 

1.1761 

7.66346 

7.66129 

4    0 

7.9199 

7.4866 

1.1761 

7.66346 

7.66129 

5    0 

7.9198 

7.4871 

1.1761 

7-66346 

7.66129 

6    0 

7.9198 

7.4876 

1.1761 

7.66346 

7.66129 

7    0 

+   7.9197 

—    7.4880 

+  1.1761 

+7.66346 

+7.66130 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUNi  1897,  JULY  29. 

Graonwich 
Mean 
Time. 

Northam  Liinit 

of 
ABindus  Path. 

CantrmlLiM 

Soathem  Umit 

of 
AsnnlusPatfa. 

Dnratioa 

of 
Annnlae 

on 

Central 

Uam, 

Latitode. 

Lonidtods  from 
Greenwich. 

Latkade. 

Longitude  from 

Latitude. 

Loncitnde  from 
Greenwich. 

• 

• 

•      ' 

• 

•      ' 

•       * 

m     • 

Limits. 

+z6    0.1 

Z25    6.4  W. 

+X5  39.3 

Z25    2.0  w. 

+Z5  Z3.0 

X24  55.0  W. 

2^    5« 

17  24.7 

Z2I   Z0.8 

Z7  Z0.0 

X20  34.3 

x6  55.3 

X19  57.8 

z  4X.6      1 

zo 

2Z      2.Z 

Z08  23.8 

20  42.2 

ZO8  Z5.8 

20  22.3 

Z08    7.8 

X  37.5      I 

X5 

22  2Z.9 

Z02  Z4.O 

22    2.9 

Z02     9.0 

2X  43.9 

Z02    4.0 

X  34-9 

20 

23    7-6 

9735.4 

22  49.6 

97  32.4 

22  31.6 

9729.4 

X32.7 

25 

23  34-7 

93  44.6 

23  17.7 

93  43.2 

23     0.7 

93  4X.8 

X  30.7 

30 

+23  49-2 

90  25.6 

4^3  33.x 

90  25.6 

4-23  Z7.O 

90  25.6 

z  28.9 

35 

23  54-6 

87  27.9 

23  39.3 

87  28.8 

23  24.0 

8729.7 

z  27.1 

40 

23  52.3 

84  46.6 

23  37.7 

84  48.2 

23  23.x 

84  49.8 

X  25.3 

45 

2344.x 

82  Z9.2 

23  30.2 

82  2Z.4 

23  X6.3 

82  23.6 

z  23.6 

50 

23  30.6 

80  3.4 

23  17.4 

80    6.2 

23     4.2 

80    9.0 

z  22.0 

55 

23  Z2.7 

77  56.4 

23    o,z 

77  59-7 

22  47.5 

78    3.0 

z  20.5 

3     0 

+22  50.7 

75  57.7 

+22  38.7 

76    Z.4 

+22  26.7 

76    5.Z 

z  Z9.0 

5 

22  25.2 

74    5.8 

22   Z3.8 

74    9.9 

22     2.4 

74  X4.0 

X  17.5 

zo 

2Z  56.4 

72  20.2 

2X  45.5 

7224.6 

2X  34-6 

72  29.0 

z  z6.z 

X5 

2Z  24.0 

70  39-8 

2X   Z3.5 

70  44.4 

2Z      3.0 

70  49.0 

X  X4.8 

20 

20  49.Z 

69    4.Z 

20  39.0 

69    8.9 

20  28.9 

69  Z3.7 

z  13.6 

25 

20  Z2.5 

67  32.5 

20     2.8 

6737.5 

19  53.x 

6742.5 

Z   Z2.5 

30 

+19  33-6 

66    4.7 

-I-Z9  24.2 

66    9.9 

+Z9  Z4.8 

66  Z5.X 

z  XX.4 

35 

z8  5Z.8 

6440.3 

z8  42.8 

64  45.7 

z8  33.8 

64  5Z.X      ^ 

X  X0.4 

40 

z8    7.6 

63  Z9.0 

Z7  58.9 

6324.5 

Z7  50.2 

6330.0 

X    9-5 

45 

Z7  2Z.4 

6z  59.8 

17  13.0 

62    5.5 

17    4.6 

62  ZZ.2 

X    8.8 

50 

z6  33.2 

6043.0 

z6  25.0 

6048.8 

z6  z6.8 

6054.6 

X    8.Z 

55 

15  42.7 

59  27.9 

1534.7 

59  33.9 

Z5  26.7 

59  39.9 

X    7.5 

4     0 

+14  50.3 

5814.2 

+14  42.4 

5820.5 

+X4  34.5 

58  26.8 

X    7.0 

5 

13559 

57    X.8 

13  48.2 

57    8.3 

X3  40.5 

57  X4.8 

z    6.7 

zo 

Z2  59-4 

5550.3 

Z2  5Z.8 

55  57.0 

X244.2 

56    3.7 

z    6.5 

15 

12    0.8 

54  395 

XX  53.2 

54  462 

XI  45-6 

5452.9 

z    6.5 

20 

ZZ     0.Z 

53  28.7 

ZO  52.6 

53  35.5 

10  45.1 

53  42.3 

z    6.5 

25 

957.5 

52  X7.8 

950.0 

52  24.7 

942.5 

52  3X.6 

z    6.7 

30 

+  8  52.7 

51    6.Z 

+  8  45.2 

51  13.2 

+  8  37.7 

5X  20.3 

I  7.0 

35 

745.5 

49  53.4 

737.9 

50    0.8 

730.3 

-50    8.2 

X  r-4 

40 

635.8 

4839.2 

6  28.2 

48  46.9 

6  20.6 

4854.6 

X    7.9 

45 

523.6 

47  23.0 

5x5.9 

47  31.0 

5    8.2 

47  39.0 

X    8.6 

50 

4    8.6 

46    4.0 

4    0.8 

46  Z2.3 

353.0 

46  20.6 

X    9.4 

55 

2  50.8 

444X.7 

2  42.8 

44  50.3 

2  34-8 

4458.9 

z  Z0.3 

5     0 

+  X  29.5 

43  X4.8 

+  X  2Z.3 

43  23.8 

+  z  13.Z 

43  32.8 

Z   ZZ.4 

5 

+  0    4.5 

4Z  42.6 

—  0    4.0 

4X  52.0 

-  0  Z2.5 

42    1.4 

Z   X2.6 

zo 

-  X  24,9 

40    2.9 

X  33.7 

40  Z2.8 

X42.5 

40  22.7 

z  X4.0 

15 

2  59.Z 

38  14.4 

3    8.3 

38  24.9 

3  X7.5 

38  35.4 

X  X5.5 

20 

4  39-3 

36  X4.7 

448.9 

36  25.8 

458.5 

36  36.9 

X  X7.2 

25 

6  26.9 

3359.0 

637.0 

34  XZ.O 

647.x 

34  23.0 

X  X9.Z 

30 

-823.8 

3X  22.3 

-8  34.5 

31  35.2 

-  8  45.2 

3Z  48.Z 

Z  2Z.Z 

35 

zo  33.6 

28  Z5.7 

Z044.9 

28  29.7 

zo  56.2 

28  43.7 

X  23.5 

40 

X3    3.4 

24  X9.7 

Z3  Z5.6 

24  35.5 

13  27.8 

2451.3 

X  26.2 

45 

z6    8.3 

z8  50.2 

x6  2Z.7 

X9    8.7 

16  35.x 

X9  27.2 

X99.7 

Limits. 

-22  20.4 

3  52.4  W. 

-2243.J 

3  57.7  W. 

-23    6.8 

4    5.3  W. 

ANNULAR  ECLIP 


I4f0'    Longitude        120' 


100'  West      ao-  6< 


NOTE:  Thehours^b^inmn^am 


E  OP  JULY  29^  1897. 


40*     or      2€f 


O"    One^nwich  20' 


^ 


Jendinffare  expressed  in  Greetuvich  Mean  Time. 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 

New  Moon. 

First  Quarter. 

Full  Moon. 

Last  Quarter. 

d     h     m 

d      h      m 

d      h     m 

d     h     m 

January        2  12  55.2 

January       10    4  37.6 

January        18     3     8.7 

January       25     3     0.4 

.  February      i     3     5.1 

February       9     2  17.0 

February     16  17     2.8 

February     23  10  35.4 

,  March           2  18  48.0 

March          10  22  20.0 

March          18    4  19.5 

March          24  18  51.5 

April              I  II   15.7 

April              9  15  18.6 

April             16  13  17.2 

April            23     4  39.7 

May               I     3  38.1 

May               9     4  28.5 

May              15  20  46.3 

May              22  16  26.2 

May             30  19  17.4 

June               7  13  54.2 

June             14     3  53.3 

June             21     6  15.7 

June           ,29    9  47.0 

July                6  20  23.8 

July              13  II  44.1 

July              20  22     0.0 

I  July             28  22  49.6 

August           5     I  16.2 

August         IX  21  14.4 

August         19  15  21. 1 

:  August        27  10  20.9 

September    3     6     5.0 

September  10    9     3.6 

September  18    9  42.5 

j  September  25  20  38.2 

October         2  12  23.2. 

October         9  23  33.7 

October       18     4     0.7 

!  October      25     6  19.8 

October       31  21  28.7 

November     8  16  41.9 

November    16  20  53.8 

j  November  23   16  11.5 

November  30  lo    6.3 

December     8  11  46.2 

December    16  11  13.7 

1  December  23     2  47.0 

December  30    2  18.5 

1                                           APOGEE.  PERIGEE.  AND  GREATEST  LIBRATION. 

Apogee. 

Perigee. 

Greatest  Libration. 

d      h 

d      h 

d     b     m 

d      h     m 

January             11     3.2 

January             24  21.9 

Januafy       5     2  43  W. 

January      17  15  25  E. 

February            8    0.4 

February          19  20.4 

February     i  10  20  W. 

February  14    0  46  E. 

March                7  19.4 

March                19  19.2 

February  27  16    9  W. 

March        14    0  12  E. 

April                   4    9.3 

April                  17     3.6 

March        26  12  11  W. 

April          II     4  54  E. 

May                    I  14.3 

May                   15  14.1 

April          23    9  35  W. 

May              9  10  13  E. 

May                   28  17.7 

June                  12  22.4 

May           2X  X4  19  W. 

June             6     9  48  E. 

j  June                  25     5.4 

July                   XX     0.1 

June           19    7    8  W. 

July              3  17  32  E. 

July                  32  21.6 

August                7    3.7 

July            16  19  41  W. 

July            30     I  32  E. 

August             19  1 6.1 

September           i     5.1 

August       13  ID  52  W. 

August       25  16  17  E. 

September        16  ii.o 

September        28     7.3 

September  9     8     6  W. 

September22  12  30  E. 

October             14    4.9 

October             26  10.3 

October       5  14     7  W. 

October     20  14  30  E. 

November         10  16.3 

November         23  21.3 

November    i  21  28  W. 

November  17  21  37  E. 

December          7  17.5 

December         22  10.2 

November  29  23  17  W. 
December  28     6  47  W. 

December  16     4    0  E. 

FORMULAE  FOR  THE  LIBRATION  OF  THE  MOO 

N. 

Put  /,  the  inclination  of  the  moon*s  equator  to  the  ecliptic  ( =1°  28'.8 ), 

Q.  the  mean  longitude  of  the  moon's  ascending  node,   (see  page  278), 

or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator. 

C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  men 

dian  with  the  circle  of 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

X,  p,  a\  6'  the  apparent  longitude,  latitude,  right  ascension,  and  declination 

of  the  moon,  corrected 

for  parallax. 

X\  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  eq 

nator  from  its  descend- 

ing  node,  Q. 

•',  A.Q'.  ([,  the  quantities  defined  on  page  276,  where  their  values  for  the  yea 

r  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  an} 

1  time,  by  means  of  the 

following  formuls,  in  connection  with  the  tables  given  on  pages  276  and  277 

:— 

A  A  =  -  o'.57  sin  2  (Q  -  X) 

a  =  sin  /cos  (Q  —  A) 

Sff  table,  page  277 

\ 

tan  -5  =  tan  /  sin  (  Q  —  X) 

A'  =  A+AA  +  tf^ 

The  libration  in  latitude         =  d  =  B  -^  fi 

The  libration  in  longitude      =  /  =  X'  —   <[ 

^  r  -  .in  ,■  ««  (^'  +  ^  -  «)  -  -  Hn  t  «>»  ("'  - 

-a') 

cos  d'                                          cos 

6 

27 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1897.0.     (January 

o*.o— 0*624,  Washington. 

) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Asinaal 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

d  Piscium 

5.3 

b     m       » 
0   15    17.828 

8 
-O.OOOI 

•          »           m 

+  7  37    5.37 

40.01 1 

45  Piscium 

6.9 

0  20  23.262 

+0.0015 

7    7  18.25 

-0.053 

51   Piscium         . 

•5.8 

0  27      4859 

40.0009 

6  23  11.61 

40.003 

75  Piscium 

6.0 

z     I     8.496 

+0.0014 

Z2   24   14.04 

40.032    1 

loi  Piscium 

6.3 

I    30    15.910 

-0.0005 

H    8    5.31 

-0.0x5    1 

103  Piscium 

6.8 

I    33   42.081 

-0.00Z4 

416    6  10. 1 1 

-0.026    1 

105  Piscium         .        , 

6.3 

I  34    7305 

-fo.0040 

15  52  59.73 

-0.0x1     ' 

3  Arietis  . 

6.0 

I  40  59.649 

+0.0014 

16  53  47^34 

-0.014 

4  Arietis  . 

5-7 

I  42  35.635 

+0.0024 

16  26  34.23 

-0L02X 

i  Arietis  . 

SI 

I  51  43.350 

+0.0020 

17  18  52.11 

-0.032 

15  Arietis  . 

5-7 

2    4  54-992 

+0.0056 

419    0  51.16 

—0.038 

BAG.  686  . 

7.2 

2    8    8.791 

+0.001 1 

19    7  54-76 

0.000 

B  Arietis  . 

5.7 

2  12  23.700 

-0.0012 

19  25  28.34 

-0.008 

23  Arietis  . 

7.5 

2  13  25.058 

-o.ooz8 

19  12  58.72 

-Obii6 

26  Arietis  . 

6.0 

2  24  51.734 

+0.0047 

19  23  52.88 

-0.031 

V  Arietis  . 

"  5-7 

2  32  57-972 

—0.0008 

421    30   58.23 

-0.012 

At  Arietis  . 

6.0 

2  36  33.460 

+0.0018 

19   34   20.65 

-0.055 

64  Arietis  . 

5-7 

3  18  13.419 

+0.0003 

24    21    32.55 

-0.056 

66  Arietis  . 

6.0 

3  22  25.217 

-0.0002 

22    26   55.80 

-0.X24 

7  Tauri    . 

6.0 

3  28  20.535 

40.0006 

24    7    7.08 

-0.043 

9  Tauri     . 

7.0 

3  30  54-546 

-0.001 1 

422  52  11.76 

-0.053 

II  Tauri     . 

6.7 

3  34  37.10g 

+0.0004 

24  59  46.30 

-0.021 

g  Pleiadum 

6.3 

3  38  40.764 

+0.0009 

23  57  54.82 

-0.059 

17  Tauri     . 

4-3 

3  38  45.460 

+0.0009 

23  47  21.29 

-0.059    1 

18  Tauri     . 

6.3 

3  39    0.970 

+0.0009 

24  .30  56.62 

-0.059 

19  Tauri    . 

5.0 

3  39    4-523 

+0.0009 

424    8  37.77 

-0.059    1 

20  Tauri    . 

5.0 

3  39  41.765 

.  +0.0009 

24    2  44.32 

-0.059 

21  Tauri     . 

7.0 

3  39  46.224 

40.0009 

24  13  57.38 

-0.059 

22  Tauri     . 

7.0 

3  39  54.761 

+0.0009 

24  12  21.60 

-0.059    j 

23  Tauri    . 

4-7 

3  40  12.678 

40.0009 

23  37  38.20 

-0.059 

26  Tauri     . 

7.0 

3  42  49.669 

40.0009 

423  32  28.24 

-0.059 

27  Tauri     . 

4.0 

3  43     2.162 

40.0009 

23  44  17.83 

-0.059 

28  Tauri     . 

6.2 

3  43     3.420 

40.0009 

23  49  17-99 

-0.059    , 

B.A.C.1192 

6.0 

3  44    7.127 

-0.0021 

25  16    4.00 

-0.153 

36  Tauri     . 

6.6 

3  58  12.019 

0.0000 

23  49  19.61 

-0.024 

/  T-uri     . 

6.0 

4    4  33.433 

-0.0027 

426  12  43.06 

-0.048 

<p  Tauri     . 

5.3 

4  14     1.158 

-0.0012 

27     6  15.01 

-0.084 

y  Tauri     . 

sn 

4  16  18.874 

40.0032 

25  23     9.88 

.0.037    1 

1x8  Tauri     . 

5.7 

5  22  56.165 

40.0011 

25     4    0.81 

-0.030 

125  Tauri    . 

6.0 

5  33  21.135 

40.0004 

35  50  20.97 

-0.031 

136  Tauri     . 

5.3 

5  46  51.242 

40.0007 

427  35  16.00 

-0.01 1 

139  Tauri     . 

5.3 

5  51  36.190 

-0.0004 

25  56  27.40 

-0.002   i 

37  Geminonim  . 

6.3 

6  48  58.728 

—0.0030 

25  30  14.50 

-0.001    ' 

39  Geminorum  . 

6.3 

6  52  26.583 

-0.0126 

26  12  57.68 

40.071 

40  Geminorum  . 

6.3 

6  53     6.423 

-0.0013 

26     3  13.07 

-0.028 

io  Geminorum  . 

5-7 

6  56    8.282 

-0.001 1 

424  21  42.96 

-0.02X 
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MEAN  PLACES  FOR  li 

597-0-     (January 

0*  0—0*. 624,  Washington, 

) 

Name  of  Star. 

Macni- 
tudeT 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

48  Geminonim  . 

6.0 

h      m       s 

7     6  10.975 

s 
-0.0013 

+24  18     2.50 

-0.049 

49  Geminorum  . 

7.2 

7    6  29.338 

-K>.OOZ2 

25  55  11.10 

-0.046 

B.A.C.2363, 

7-3 

7    8    9.358 

-0.0051 

24  53  10.4 

«... 

53  Getntnorum  . 

6-3 

7    8  24.111 

+0.0040 

25     3  48.61 

-0.108 

A  Geminorum  . 

5.7 

7  17  11.827 

-0.0056 

25  H  53-43 

-0,036 

58  Geminorum  . 

6.3 

7  17  16.834 

-0.0030 

+23    8  36.53 

-0.045 

K  Geminorum  . 

3-7 

7  38  13.813 

-0.0024 

24  38  40.86 

-0.063 

82  Geminorum  . 

6.3 

7  42  24.028 

-0.0025 

23  23  44.41 

+0.002 

84  Geminonim  . 

6.8 

7  46  54.015 

-0.0004 

22  35  56.50 

-0.009 

7  Cancri  .... 

6.3 

7  57  45-696 

-0.0042 

22  21  34.08 

-0.007 

ju,  Cancri  .... 

6-3 

8    0  12.178 

-0.002X 

+22  55*45-30 

-0.026 

/It  Cancri  .... 

5-7 

8     I  42.254 

+0.00X5 

21  52  50.38 

-0.078 

B.  A.  C.  2788 

6.0 

8  14  20.511 

+0.0036 

21     4  21.01 

—0.052 

d^  Cancri  .... 

6.0 

8  17  27.993 

-0.0048 

18  39  46.20 

-0.025 

0  Cjincri  .... 

5-7 

8  25  43.405 

-0.0050 

18  26  32.32 

-0.068 

35  Cancri  .... 

6-3 

8  29  24.165 

-0.0044 

■fi9  56  38.98 

-0.014 

B.  A.  C.  3899 

7.2 

8  31  52.425 

-aoo62 

19  37  35-87 

+0.036 

38  Cancri  .... 

7.0 

8  33  47.689 

-0.0030 

20    8  29.70 

+0.013 

B.  A.  C.  2914 

7.2 

8  33  56.250 

-0.0004 

19  54  11.77 

-0.037 

39  Cancri  .        .        .        . 

7.0 

8  34  10.925 

-0.0051 

20  22  16.73 

-0.010 

40  Cancri  . 

7-3 

8  34  16.981 

-0.0039 

+20  20    6.03 

+0.001 

B.  A.  C.  2919 

7-3 

8  34  27.380 

-0.0026 

20     I  59.52 

-0.037 

c  Cancri  .... 

7.2 

8  34  32.483 

-0.0055 

19  54  32.12 

-0.013 

/  Cancri  .... 

7-1 

8  34  48.591 

+O.OOIO 

20    5     2.55 

-0.009 

B.A.C.2931          . 

7.5 

8  35  55-H9 

-0.0043 

20  14' 27.92 

-0.009 

d  Cancri  .... 

4.0 

8  38  49.938 

-0.0014 

+18  31  57.98 

-0.233 

54  Cancri  .... 

6.3 

8  45  17.272 

-0.0090 

15  43  56.22 

+o.o6i 

0' Cancri  .... 

5-7 

8  51  30.331 

+0.0042 

15  43     3-77 

+0.018 

<»*  Cancri  .... 

6.0 

8  51  50.089 

+0.0032 

15  58  35-96 

+0.022 

68  Cancri  .... 

7-5 

8  55  56.842 

-0.0021 

17  29    6.24 

+0.008 

B.  A.  C.  3103 

7-5 

9    0  29.203 

+0.0002 

+17  31  36-5 

•   •  •   • 

jt'  Cancri  . 

6.3 

9     6  39.374 

-0.0375 

15  24  38.94 

+0.216 

IT*  Cancri  .... 

6.0 

9    9  32.753 

-0.0024 

15  22    7.80 

+0.002 

7  Leonis  .... 

6.3 

9  30  15.218 

-0.0029 

14  50  20.55 

—0.012 

1 1  Leonis .... 

6.8 

9  32  24.112 

-0.0056 

14  48  45.58 

-0.074 

<.''  Leonis  . 

6.0 

9  38     7.381 

—0.0006 

+14  29  33.35 

-0.017 

18  Leonis  .... 

6.0 

9  40  50.478 

—0.0010 

12  17     3.28 

+0.003 

19  Leonis  .... 

7.0 

9  41  53.660 

-0.0057 

12     2  41.33 

+0.015 

21  Leonis  .... 

6.8 

9  45  16.818 

-0.0018 

12  19  23.86 

+0.002 

23  Leonis  .... 

6.3 

9  45  27.684 

+0.0027 

13  32  51.03 

-0.028 

V  Leonis  .... 

5-3 

9  52  40.971 

-0.0025 

+12  56    9.44 

-0.029 

A  Leonis  .... 

4-7 

JO     2  26.321 

-0.0064 

10  30    8.80 

-0.059 

43  Leonis .... 

6.5 

10  17  37.112 

-0.002 1 

7     3  55-14 

— O.III 

44  Leonis  .... 

6.0 

10  19  49.574 

+0.0008 

9  18  29.85 

-0.044 

48  Leonis  .... 

5-5 

10  29  25.622 

-0.0077 

7  29     1.83 

+0.046 

34  Sextantis 

6.7 

xo  37  18.355 

-0.0069 

+  47  15.86 

+0.016 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1897.0.     (January 

o«.o— o*.624,  Washington. 

) 

Name  of  Stu*. 

"to-sl- 

Annnal 
Proper  Motion. 

DeclinatioiL 

AnniMl 
Proper  Modon. 

35  Sextantis 

6.3 

h     m       • 

10  37  59.382 

s 
-0.0045 

+  5  17  11.88 

m 
—0.067 

37  Sextantis 

6.3 

10  40  43.996 

.fo.0003 

6  54  S7.aa 

-0.038 

d  Leonis  . 

5-3 

10  55  14.451 

-K>.ooo6 

4  10  13.10 

-0.028 

/*  Leonis  . 

5-7 

II     8  29.264 

-0.0026 

0  39  26.61 

-0.0X2 

75  Leonis  . 

5-7 

II  II  59.400 

•H>.002X 

2  34  35-54 

-0.164 

76  Leonis  . 

6.3 

"  13  37.713 

-0.0045 

+  2  12  53.83 

-0.066 

79  Leonis  . 

6.0 

II  18  45.176 

—0.0025 

+  I  58  21.99 

-0.012 

e  Leonis  . 

5-3 

II  25     3.112 

40.0009 

-  2  26    6.80 

-0.0X3 

B.  A.  C.  4006 

6.1 

II  45  46.438 

+0.0029 

4  45  38.94 

—0.023 

q  Virginis 

5-7 

12  28  27.696 

-0.0070 

8  53    2.87 

— aoi4 

X  Virginis 

5-2 

12  33  55.742 

-0.0058 

-  7  25  44.30 

-0.043 

4f  Virginis 

5-2 

12  48  59.714 

-aoo26 

8  58  47.0a 

-<>-034 

69  Virginis 

50 

13  21  57.403 

-0.0096 

15  26  23.69 

-0.003 

75  Virginis 

6.0 

13  27  21.488 

-0.0029 

14  49  59-7° 

—0.012  1 

83  Virginis 

6.0 

13  38  56.364 

40.0006 

15  39  41.00 

-0.031 

85  Virginis 

6.5 

13  40    2.172 

-0.0051 

-15  14  59.96 

-0.043 

87  Virginis 

5.8 

13  41  49.117 

+0.002Z 

17  20  3^97 

*o.048 

89  Virginis 

5-4 

13  44  16.438 

-0.0079 

17  37  16.51 

-0.05X 

B.  A.  C.  4722 

5.8 

14    9  43-493 

-0.0027 

17  43  12.78 

-0.0x5 

B.  A.  C.  4923 

7-3 

14  51  26.6 

40.0691 

20  56  56.31 

-i.6«6 

42  Librae    . 

5-7 

15  34  11.472 

-0.0023 

-23  28  59.59 

\ 
-0.033 

b  Scorpii  . 

5-3 

15  44  46.828 

-0.0053 

25  26  18.18 

-0,061 

A*  Scorpii  . 

5-2 

15  47  25.541 

-0.0037 

25     I  10.79 

-0.039 

B.  A.  C.  5253 

5.8 

15  47  44.664 

-0.0023 

24  n  33-55 

-0.030 

B.  A.  C.  5254 

5.8 

15  47  47.946 

-0.0031 

23  40  15-37 

-0.017 

3  Scorpii. 

6.7 

15  48  28.443 

-0.0023 

-24  56  17.07 

-0.028 

4  Scorpii . 

6.3 

15  49  16.563 

-0.0035 

25  57  44.69 

-0-037 

TT  Scorpii . 

3-4 

15  52  37.171 

-0.0019 

25  49    2.72 

-0.045 

B.  A.  C.  5314 

5-7 

15  57     7.130 

-0.0032 

25  34  39-61 

-0.028 

B.  AC.  5347 

6.0 

16     I  50.917 

40.0079 

26    2  58.21 

40.114 

a  Scorpii . 

3-4 

16  14  55.560 

-0.0022 

-25  20  43.69 

-0.026 

22  Scorpii . 

5-5 

16  23  56.929 

-O.OOII 

24  53  18.71 

-O.O3S 

25  Scorpii  . 

7.0 

16  40  32.978 

-0.0004 

25  20  26.24 

-0.004 

31  Ophiuchi 

6.7 

16  58  23.339 

40.0001 

25  29  53.13 

-0.084 

B.  A.  C.  5800 

7.5 

17     7  49.325 

-0.0020 

26  51  40.46 

-0.104     ' 

A  Ophiuchi 

4.9 

17    9    0.867 

-0.0364 

-26  27    4.36 

-X.I56     i 

B.A.  C.  5813 

6.8 

17     9  53.369 

-0.0360 

26  23  54.06 

-I.I58 

38  Ophiuchi 

6.7 

17  II  15.128 

-0.0062 

26  30  56.62 

-0.074 

43  Ophiuchi 

5-8 

17  16  52.580 

-0.0013 

28    a  34.75 

-0.065 

3  Sagittarii 

4-6 

17  41     4.556 

-0.0022 

27  47  29.51 

-0.030 

63  Ophiuchi       .         , 

6.6 

17  48  33.742 

-0.0004 

-24  51  58.27 

40.002 

B.  A.  C.  6194 

51 

18  II  36.115 

-0.0086 

27    4  45-12 

40.030 

B.  A.  C.  6304 

7.0 

18  26  56.555 

-0.0014 

24  II    4.41 

-0.021 

24  Sagittarii 

5-9 

18  27  35.952 

-0.0012 

24    6  31.08 

-0.009 

25  Sagittarii 

6-3 

18  28  14.987 

40.0049 

24  18     1.22 

40.009     , 

26  Sagittarii 

6.6 

18  35  34670 

40.0012 

-23  55  45-o6 

-0.030     . 
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MEAN  PLACES  FOR  1897.0.     (January 

o«o— 0^.624,  Washington. 

) 

Name  of  Star. 

"^ 

Right  Ascension. 

Annual 
Proper  M<)^on. 

DocUnatlon. 

Annual 
Proper  MoUon. 

B.A.C.6369 

6.3 

b      m       a 
18   38   29.655 

a 
-aooiz 

m         »         1* 

-25    6  49.31 

• 
-0.030 

f  Sagittarii 

3-7 

18   39    13.209 

4O.00Z4 

27    5  48.10 

-0.026 

tp  Sagittarii 

54 

19      9    13.493 

+0.0014 

25  26    2.75 

-0.041 

B.A.C.6607 

5-9 

19    14   27.882 

32  35  39.79 

-0.020 

/'  Sagittarii 

5-4 

19   19      0.474 

+0.0030 

24  42   30.16 

-0.068 

;^  Sagittarii 

6.3 

19    19      7.020 

+0.00ZZ 

-24   36   52.10 

-0.057 

/*  Sagittarii 

5-6 

19    19    15.634 

-H>.0025 

34     9  50.41 

-0.017 

;|i  Sagittarii 

5i-63 

19   29   46.485 

+0.0001 

24  56  40.30 

-0.023 

;i*  Sagittarii 

4-7 

19   30   26.364 

+0.0037 

25    6  38.71 

-ao27 

53  Sagittarii 

6.7 

19  33  Z^'Ooo 

-0.0024 

33  39  43.68 

-0.052 

B.  A.  0.6727 

6.2 

19  33  55.650 

+0.00ZZ 

-33  39  53.55 

-0.015 

4  Capricorni    • 

6.1 

20  II  58.321 

+0.0007 

22     7  40.78 

-0.038 

<r  Capricorni     . 

5-6 

20  13  27.067 

-K>.ooo4 

19  26  23.66 

-0.008 

p  Capricorni     . 

5-3 

20  22  59.186 

-0.0013 

18    9  14.66 

-0.020 

B.  A.  C.  7044 

7.0 

20  23    7.701 

+0.0007 

18  12  48.80 

-0.148 

0  Capricorni     . 

6.2 

20  23  59.631 

+0.000X 

-18  55  26.41 

-0.083 

0  Capricorni    • 

5-7 

20  34  11.226 

-0.0021 

18  30    3.61 

-0.002 

19  Capricorni    . 

6.1 

20  48  58.649 

-0.0051 

18  18  48.08 

—0.017 

B.  A.  C.  7263 

5-9 

20  51  54.651 

+0.0046 

16  25  41.52 

-0.029 

21  Capricorni     . 

6.4 

20  55    3.989 

-0.0030 

17  55  56.07 

+0.001 

0  Capricorni    • 

4-1 

21     0    9.514 

■H>.oo47 

-17  38  32.03 

-0.075 

29  Capricorni     . 

5-7 

21  10    2.860 

+aooi6 

15  35  58.01 

-aoo3 

18  Aquarii 

5.7 

21  18  33900 

+0.0061 

13  19  12.83 

-0.008 

42  Capricorni    . 

5.6 

21  35  56.910 

-0.0090 

14  30  24.20 

-0.304 

I  Capricorni    • 

5-7 

21  40  59.472 

+aooo9 

II  50  28.09 

-0.022 

50  Capricorni    . 

6.9 

ai  41    8.981 

+0.0009 

-12  10  11.50 

-0.14T 

36  Aquarii 

6.3 

22    4    0.066 

+0.002Z 

8  41  31.40 

+0.045 

e^  Aquarii          .        , 

6.8 

22    5    2.244 

+0.0028 

"  19  37.15 

+0.040 

B.  AC.  7774          .        . 

6.4 

22  II  26.245 

-O.002X 

9  33  13.64 

-ao2x 

p  Aquarii          .        •        • 

5.6 

22  14  46.804 

+0.0006 

8  20  17.69 

-ObOo8 

B.  A.  C.  7804 

6.2 

22  18    8.2 

•       •       • 

-  7  42  52.3 

•    •    . 

c  Aquarii 

1-^ 

22  32  25.390 

-0.0050 

4  45  33.50 

-O.X22 

67  Aquarii 

6.4 

22  37  51.453 

-O.0OZ7 

7  30    6.00 

+0.005 

B.  A.  C.  7951  («/«»)       . 

6.7 

22  42  31.405 

-O.OZ50 

4  45  47.33 

-0.286 

B.A.C.7986 

5-9 

22  49  50.497 

+0.0024 

5  32  10.88 

+0.003 

B.A.C.7993          .        • 

6.6 

22  51  57.353 

-0.0032 

-  5  31  38.25 

-O.OOX 

B.A,C.8oi7 

6.1 

22  56  11.8 

•         •         . 

-  5  15  58.0 

•       .       . 

K  Piscium         •        •        • 

4-7 

23    21    39.119 

+0.0046 

+  0  41  29.39 

— O.XXX 

9  Piscium 

6.6 

23    21    58.262 

+0.0032 

+  0  33  23.00 

-0.051 

12  Piscium         •        .        , 

6.8 

23    24    13.474 

-O.OOZO 

-  I  36    8.11 

-aoio 

15  Piscium 

6.6 

23    30    12.461 

— aoo77 

+  0  44  38.34 

—0.041 

16  Piscium 

5.8 

23    31       7.917 

-0.0080 

I  31  50.18 

+0.056 

I  Piscium 

4.5 

33  36  47.444 

-0.0098 

I  12  46.79 

-0.173 

19  Piscium 

4-9 

23  41     7.680 

-0.0039 

3  54  55.06 

-0.032 

22  Piscium         •        •        • 

5.0 

33  46  41.394 

-0.0008 

2  21  27.89 

-0.020 

25  Piscium         .         , 

6.4 

23  47  48.227 

+0.000X 

+  I  31     3.56 

-0.016  1 
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OOCULTATIONS,  1897. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

.    JANUARY. 

Tbm  Stak's          ^ 

At  CoMji^icTiOH  IX  R.  A 

Parallela^ 

Red'na  from 

Nuna 

Mac. 

X897A 

Decikatioii. 

Washington 
IfeanTlme. 

Hoar  Angle 
H 

Y 

3^ 

y 

N. 

a 

Am 

Ai 

■ 

m 

J^EIV 

d    h     m 
MOON, 

b     m 

• 

• 

Mbrcuxy 

-20  3a5 

*    0  344 

-  0  52.3 

■K).X373 

0.5075 

+0.X692 

+30 

-35 

19  Capricomi 

6.Z 

-0.28 

-6.2 

18  Z8.9 

zz   Z2.8 

+  9  23.9 

-0.0418 

0.5456 

0.2063 

+32 

-46 

2X  Capricomi 

6w| 

0.26 

6.0 

17  56  0 

X3  59  4 

-XI  55-2 

40.1387 

0.5430 

0.2104 

+43 

-36 

B  Capricomi 

4.1 

0.24 

5.8 

Z7  38.6 

z6  Z9.9 

-  9  39.3 

.40.3334 

0.5415 

0.2143 

+53 

-25 

29  Capricomi 

5.7 

-0.2  X 

-  5.4 

-Z5  36.1 

20  55  9 

"  5  X2.4 

•-0.8104 

0.5366 

40.2x99 

-  6 

-90 

42  Capricomi 

5.6 

0.13 

4.8 

14  30.5 

6    9  19.5 

4-  6  47.3 

40.8539 

0.5256 

0.2337 

^l 

4-  3 

50  Capricomi 

6.9 

O.Z2 

4.2 

Z2  za3 

XX  52.3 

+  9  15.3 

-1.0178 

0.5235 

0.2361 

-z6 

-90 

^  Aquarii 

6.8 

0.03 

3.5 

XX  Z9.3 

23  49.7 

-  3    9.2 

40.9718 

0.5144 

0.2453 

+79 

4-XO 

B.A.C.7774 

6.4 

0.02 

2.9 

9  33.3 

•    3    5-8 

4  0      1.0 

-0.1155 

0.5122 

0.2473 

+35 

-49 

p  Aquarii 

5.6 

-O.OZ 

-  2.5 

-  8  20.3 

4  49.x 

4-   Z   4X.2 

-0.9861 

0.5  no 

40.2483 

-Z2 

-90 

B.A.C.7804 

6.2 

0.00 

2.3 

7  4x9 

6  33.x 

4-   3   22.2 

-X.2400 

0.5091 

02493 

-31 

-90 

67  Aquarii 

6.4 

•1^0.08 

1.6 

1  30.x 

z6  53,0 

-10   36.0 

+X.1477 

0.5038 

0.2534 

482 

42Z 

B.AC.  7951 

6.7 

0.08 

0.8 

4  45.8 

Z9  21.8 

~  8  11.4 

-1.1669 

0.5025 

0.2542 

-23 

-90 

B.A.C.7986 

5-9 

0.12 

0.8 

5  32.2 

23  Z6.4 

-  4  23  5 

40.6609 

0.5006 

0.2551 

^4 

-9 

B.  AC. 7993 

6.6 

+0.13 

-  0.7 

-  5  21.6 

7    0  24.3 

-  3  17.5 

40.7606 

0.5001 

+0.2553 

480 

-  4 

B.A.C.8017 

6.1 

0.15 

-  0.6 

5  i6.o 

2  41-4 

-  X     4.3 

+X.2439 

0.4990 

0.2557 

485 

429 

Z2  Piscium 

6.8 

0.26 

+  1.2 

-  z  36.1 

17  58.7 

-10  12.4 

+X.1993 

0.4937 

0.2561 

488 

+«5 

X5  Piscium 

6.6 

0.26 

2.4 

+  0  44  7 

2Z    16.6 

-  7    0.0 

-0.5088 

0.4929 

0.2558 

+X7 

-73 

16  Piscium 

5.8 

0.26 

2.6 

X  3X.9 

21    47.!2 

-  6  30.2 

-1.2350 

0.4928 

0.2556 

-28 

-88 

X  Piscium 

4-5 

40.29 

+  2.5 

4-   I   Z2.8 

8    0  55.0 

-  3  27.6 

-0.0905 

0.4921 

40.255X 

+38 

-2* 

Z9  Piscium 

4-9 

0.30 

.     3.3 

2  55.0 

3  X9.2 

-  X    7.4 

+X.3355 

0.4917 

0.2547 

-39 

-«7 

22  Piscium 

50 

0.34 

3.3 

2  2Z.5 

6  24.4 

4-   X   52.8 

40.0572 

0.4913 

0.2538 

446 

-40 

25  Piscium 

6^ 

035 

30 

z  3X.Z 

7     X.5 

4-  2  28.9 

41.1322 

0.4913 

0.2537 

490 

4^0 

45  Piscium 

6.9 

0.49 

5.7 

7    7.4 

9    z    9.8 

-  3  52.4 

-0.4676 

0.4907 

02464 

4-X9 

-50 

51  Piscium 

5.8 

+0.53 

+  5.6 

4  6  23.3 

4  53.0 

-  0   15.3 

+X.2540 

0.4910 

40.2449 

490 

+33 

75  Piscium 

6.0 

0.69 

8.5 

Z2  24.4 

23  40.4 

-  5  58.8 

-0,9070 

0.4948 

0.23 1 1 

-6 

-78 

17  Piscium 

3.7 

0.83 

9.7 

X4  49.x 

10  Z3    7.7 

4-  7    5.8 

-0.5456 

0.4995 

0.2188 

+X5 

-68 

zoz  Piscium 

6.3 

0.86 

9.6 

Z4    8.2 

X5  25.8 

4  9  19.9 

40.7105 

0.5004 

0.2x60 

490 

0 

Z03  Piscium 

6.8 

0.87 

10.3 

z6    6.3 

X7  X5.8 

4-xx    6.8 

-X.0758 

0.5012 

0.2143 

-x8 

-74 

X05  Piscium 

6.3 

40.88 

+10.2 

+15  53.2 

Z7  29.2 

4-XX    19.9 

-0.7850 

0.5014 

40.2x40 

4-  I 

-^ 

3  Arietis 

6.0 

0.92 

10.7 

z6  54.0 

2Z      8.Z 

-  9    7  5 

-Z.1330 

0.5029 

0.2100 

-23 

^3 

4  Arietis 

5-7 

0.93 

10.6 

z6  26.6 

2X   58.9 

-  8  18.2 

-0.4534 

0.5034 

0.2090 

4-X9 

-61 

1  Arietis 

5.7 

0.98 

10.9 

17  Z9.0 

11     2   47.0 

-  3  38.3 

-0.4283 

0.5058 

02033 

420 

-59 

Z5  Arietis 

5.7 

Z.06 

ZZ.6 

Z9    i.o 

9  38.5 

4.  3     X.X 

-0.9447 

0.5094 

0.1946 

-9 

-7x 

B.A.C.686 

7.2 

4-1.08 

•1-ZZ.6 

4-Z9    8.Z 

zz  18.6 

+  4  38.3 

-0.7521 

0.5103 

40.1924 

4-  2 

-«9 

6  Arietis 

5.7 

Z.ZI 

IZ.7 

X9  25.7 

Z3  29.2 

+  6  44.9 

-0.6604 

0.51x6 

01894 

+  8 

-70 

23  Arietis 

l'^ 

Z.I2 

"7 

X9  X3.2 

Z4    0.6 

+  7  X5.4 

-0.3311 

0.51x9 

0.1887 

+25 

-5a 

26  Arietis 

6.0 

I.19 

11.7 

X9  a4.x 

X9  49.4 

-zz     6.4 

40.5403 

0.5153 

0.1803 

+78 

-  5 

V  Arietis 

5.7 

1.25 

12.5 

2Z    3Z.2 

23  53.3 

-7    9.9 

-Z.0819 

0.5178 

0.1740 

-2Z 

-68 

e  Arietis 

4.6 

+1.38 

412.2 

420  55.9 

la  9  56.9 

4-  2  35.0 

4Z.2369 

0.5242 

4ax576 

490 

+44 

64  Arietis 

5.7 

1.56 

Z2.8 

24  2Z.8 

2X  55-5 

-  9  49  3 

-0.7885 

0.5322 

O.X357 

-  Z 

-66 

7  Tauri 

6.0 

Z.62 

Z2.6 

24    7-3 

18    24X.5 

-  5  12.7 

40.1013 

0.5353 

az263 

+49 

-ax 

zz  Tauri 

6.7 

Z.68 

Z2.7 

25    0.0 

5  37.6 

-  2  22.4 

-0.5015 

0,5372 

az204 

4ZZ 

-53 

^  Pleiadum 

6.3 

Z.70 

12.3 

23  .58.x 

7  30.7 

-  0  33.1 

40.8549 

0.5385 

0.X165 

490 

42  Z 

Z7  Tauri 

4.3 

4-1.70 

+12.2 

423  47.6 

7  32.8 

-  0  31.Z 

4-Z.052Z 

0.5385 

40.XX64 

490 

+33 

z8  Tauri 

6.3 

Z.7I 

12.4 

24  3X.2 

7  40-0 

-  0  24.0 

40.2680 

0.5386 

0.ZZ62 

+60 

-za 

Z9  Tauri 

5.0 

1.70 

12.3 

24    8.8 

7  41-7 

-  0  22.4 

40.6798 

0.5386 

azz6z 

490 

4-ZO 

20  Tauri 

5.0 

1.71 

Z2.3 

24    2.9 

7  58.9 

-  0    5.8 

40.8209 

0.5388 

O.XX55 

490 

+z8 

21  Tauri 

7.0 

1.71 

12.3 

24  X4.2 

8    z.o 

-  0    3.8 

40.6195 

0.5388 

0.1 155 

488 

+  7 

22  Tauri 

7.0 

4Z.71 

4Z2.3 

4«4   Z2.6 

8    4.9 

0    0.0 

40.6560 

0.5388 

40.XX53 

490 

+  9 

V  Tauri 

3.1 

Z.72 

12.2 

23  47.4 

8  45X 

4-  0  38.8 

4-X.1938 

0.5393 

0.1139 

490 

+46 

28  Tauri 

6.2 

Z.72 

I2.Z 

23  49.5 

9  32.1 

+  X  34.3 

+X.2434 

0.5398 

0.1x22 

490 

+52 

B.  A.  C.  ZZ92 

6.0 

X.74 

12.3 

25 16.3 

10    1.4 

4-   I    52.6 

-0.2903 

0.5401 

axxx2 

+27 

-40 

p  Tauri 

6.0 

Z.88 

Z2.2 

26  Z2.9 

X9  20.6 

4>ZO  52.9 

-0.3797 

0.5460 

0.0907 

422 

-43 

^  Tauri 

5.3 

+Z.95 

•••Z2.Z 

4t7    6.5 

23  35.7 

-9    0.7 

-0.9954 

a5484    40.08x0 

-X7 

-65 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

TfeB  Stab's 

At  Covjuiionoa  ni  R.  A 

Limiting 
Parallels. 

Red*nt  from 

MaiMk 

Mac. 

X897-0. 

Apparent 
Declination. 

^riaanuctoii 
IfeanlUM. 

How  Angle 
H 

« 

Y 

x* 

y 

N. 

s. 

Ac 

^ 

■ 

m 

• 

d    h     m 

b    m 

• 

• 

X  Tauri 

5.7 

+X.94 

•KX.6 

+25  23.4 

14    0  37.2 

-8     X.3 

40.9671 

05491 

40.0785 

490 

+31 

i3  Tauri 

X.8 

a.33 

9.5 

28  31.4 

16    4  16.^ 

-  5  20.7 

-1.2089 

0.5618 

40.0092 

-41 

-61 

136  Tauri 

5.3 

2.44 

7.7 

27  35.4 

X5  47.6 

+  5  44.9 

-0.2692 

0.5647 

-0.0215 

+28 

~3! 

e  Geminorum 

3.2 

2.57 

4.1 

25  14.0 

16  X3  12.8 

+  2  23.0 

+1.1726 

0.5659 

0.0789 

490 

+48 

37  Geminorum 

6.3 

2.60 

3-4 

25  30.3 

18     X.5 

+  7     I.I 

+0.4724 

0.5654 

00915 

+75 

+  2 

39  Geminorum 

6.3 

+2.63 

+  3.3 

+26  13.0 

X9  29.5 

+  8  25.9 

-0.4229 

0.5652 

-0.0953 

+20 

-46 

40  Geminorum 

6.3 

2.63 

3.2 

26     3.3 

19  4^3 

••>  8  42.0 

-0.2760 

05651 

0.0960 

+28 

-37 

48  Geminorum 

6.0 

2.62 

2.2 

24  x8.x 

17    z  19.2 

-  9  57  3 

+Z.0X26 

05641 

0.1102 

+90 

+32 

49  Geminorum 

7.2 

2.64 

2.2 

25  55.2 

X  27.0 

-  9  49.8 

-0.7187 

0.5641 

01x05 

+  2 

-64 

B.A.C.2363 

7.3 

2.63 

2.x 

24  53.2 

2     9.5 

-9    8.8 

40.2983 

0.5639 

0.1123 

+62 

-  9 

52  Geminorum 

6.3 

•K2.64 

+  2.0 

+25    3.8 

2   X5.8 

-9    2.7 

40.0986 

0.5639 

-0.1 125 

+49 

-19 

A  Geminorum 

5.7 

2.65 

+   1.5 

25  X4.9 

6    0.6 

-  5  26.1 

-0.5358 

0.5630 

0.1219 

+13 

-55 

K  Geminorum 

3.7 

2.66 

-  o.x 

24  38.7 

15     X.7 

+  3  15-5 

-1.0929 

0.5611 

01436 

-23 

-65 

82  Geminorum 

6.3 

2.64 

0.4 

23  23.7 

x6  49.6 

+  4  59.5 
^  6  52.0 

-0.0384 

0.5598 

01478 

+4X 

-30 

84  Geminorum 

6.8 

2.63 

0.8 

22  35-9 

X846.3 

40.5083 

0.5588 

0.1523 

+77 

-  3 

7  Cancri 

6.3 

+2.63 

-  1.5 

+22  21.5 

23  29.2 

+ZZ  24.8 

40.0167 

0.5574 

-0.1628 

+44 

-29 

/t»  Cancri 

6.5 

2.64 

1.7 

22  55.7 

18    0  33.0 

-XI  336 

-0.7556 

0.5571 

0.165 1 

-  I 

■^ 

f^  Cancri 

5.7 

2.62 

x.8 

2X    52.8 

Z    X2.3 

-10  55.7 

40.2363 

0.5568 

01666 

+57 

-18 

B.A.C.2788 

6.0 

2.59 

2.6 

2X      4.3 

644.6 

-  5  35.1 

40.1278 

05546 

0.1783 

+51 

^4 

J?  Cancri 

5-4 

2.59 

3.5 

2047.4 

X2    X3.7 

-  0  17.6 

-0.5855 

0.5523 

0.1893 

+12 

-64 

35  Cancri 

6.3 

+2.58 

-3.6 

+X9  56.6 

13  24.3 

+  0  50.6 

40.0746 

0.55x7 

-0.1916 

+47 

-29 

B.  AC.  2899 

7.2 

2.56 

40 

19  37-5 

Z4  30.2 

+  X  54.2 

+0.1945 

0.55x3 

0.1937 

+55 

■^3 

38  Cancri 

7.0 

2.56 

4.2 

20    8.4 

X5  2X.6 

+  2  43.8 

-0.5092 

0.5509 

0.1953 

+i6 

-6i 

B.  A.  C.  29x4 

7.2 

2.56 

4.2 

19  54.1 

15  25.4 

+  2  47.5 

-0.2729 

05509 

01955 

+28 

-48 

39  Cancri 

7.0 

2.57 

4.2 

20  22.2 

15  3x9 

+  2  53.8 

-0.7823 

0.5508 

0.1957 

0 

-70 

40  Cancri 

7.3 

+3.57 

-  4.2 

•f-20  20.0 

X5  34.2 

+  2  56.0 

-0.7519 

05508 

-0.1957 

+  2 

"7? 

B.  A.  C.  29x9 

7.3 

2.56 

4.2 

20    X.9 

15  39  3 

+  3    0.9 

-0.4538 

0.5508 

0.1959 

+19 

-58 

t  Cancri 

7.2 

2.56 

4.2 

19  54.5 

X5  41.5 

+  3     3.1 

-0.3313 

0.5507 

0.1960 

+25 

-51 

e  Cancri 

71 

2.56 

42 

20    5.0 

X5  48.7 

.»•  3  10.0 

-0.5375 

0.5506 

0.1962 

+14 

-62 

B.  A.  C.  2931 

75 

2.56 

4.3 

20  X4.4 

x6  X8.4 

+  3  38.7 

-0.7984 

0.5506 

p.1971 

-  I 

-70 

6  Cancri 

4-0 

+2.53 

-  4.4 

+x8  31.9 

X7  365 

+  4  54.x 

40.7244 

05500 

-01996 

+90 

+  4 

68  Cancri 

7.5 

2.49 

5.4 

X7  29.0 

19    I  X8.7 

-11  39.6 

40.2233 

.0.5466 

0.2131 

+55 

-22 

B.  A.  C.  3x03 

7.5 

2.49 

5.7 

17  31.5 

3  22.2 

-  9  40.3 

-0.2622 

0.5457 

0.2165 

+29 

-49 

iri  Cancri 

6.3 

2.44 

5.9 

15  24.5 

6  X0.7 

-  6  57.6 

41.3190 

0.5445 

0.2210 

+90 

+47 

ir4  Cancri 

6.0 

244 

6.x 

X5  22.0 

7  29  9 

-  5  41.0 

41.0689 

0.5439 

0.2231 

+90 

+23 

7  Leonia 

6.3 

f2.39 

-  7.3 

+X4  50.2 

X7    2.0 
18    z.8 

+  3  3X.9 

-0.5771 

0.5400 

-02367 

+13 

-70 

XX  Leonia 

6.8 

2.39 

7-4 

X4  48.6 

+  4  29  8 

-0.7862 

0.5396 

0.2380 

+  I 

-68 

V^  Leonis 

6.0 

2.37 

7.7 

X4  29.4 

20  4Z.4 

+  7    4.x 

-1.0925 

05385 

02414 

-19 

-76 

18  Leonis 

6.0 

234 

7.5 

X2  X6.9 

2Z   57.4 

+  8  17.6 

+0.8796 

0.5381 

0.2429 

+90 

+19 

19  Leonis 

6.0 

2.32 

7.6 

Z2      2.6 

22  27.0 

4  8  46.2 

41.0064 

0.5379 

0.2435 

+90 

+15 

2Z  Leonis 

6.8 

+2.32 

-7.8 

+12    X9.3 

SO    0    2.0 

4ZO  z8.o 

40.33x8 

0.5376 

-0.2454 

+62 

-22 

23  Leonis 

6-3 

234 

8.0 

13  32.7 

0    7.x 

4ZO  22.9 

-0.9512 

0.5373 

0.2455 

-9 

-76 

V  Leonia 

53 

2.31 

8.3 

12   56.0 

3  30.3 

-X0/20.5 

-1.1578 

0.5361 

0.2493 

-23 

-77 

A  Leonis 

4-7 

2.25 

8.4 

xo  30.0 

8    6.2 

-  5  53-6 

+0.1899 

0.5346 

0.2540 

+54 

-3X 

44  Leonis 

6.0 

2.X8 

9.0 

9  18.3 

x6  2X.4 

+  2    5.6 

-0.7104 

0.5322 

0.2613 

+  6 

-«i 

48  Leonis 

55 

•KK.X2 

-9.2 

+  7  28.9 

20  56.3 

+  6  3Z.6 

-0.0440 

0.53x1 

-0.2646 

+41 

-44 

35>  Seztantis 

6.2 

2.05 

9.2 

5  170 

%\    z     2.5 

4ZO  300 

+1.1149 

0.5303 

0.2672 

490 

+19 

37  Sextantis 

6.3 

2.06 

9.7 

654.8 

2  2X.5 

+11  46.5 

-0.9052 

05300 

02680 

-  5 

-83 

d  Leonis 

5.3 

X.98 

9.7 

4  10. 1 

9  20.0 

-  5  28.4 

+0.0223 

05291 

0.2712 

+44 

-41 

/a  Leonis 

6.2 

x,94 

9.6 

2  30.7 

X2   25.Z 

-  2  29.2 

40.8748 

0.5288 

0.2723 

490 

+  3 

75  Leonis 

57 

•I-X.90 

-10.0 

+  2  34.4 

X7  24.3 

+  2  20.5 

-0.5498 

0.5286 

-0.2736 

+15 

-77 

76  Leonis 

6.3 

1.89 

lao 

2  12.7 

x8  IX.7 

+  3    64 

-0.3971 

0.5286 

02738 

423 

-66 

79  Leonis 

6.0 

X.87 

lax 

+  x  58.2 

20  40.0 

+  5  29  9 

-0.8269 

0.5284 

02741 

0 

-88 

V  Leoxiis 

4.4 

X.80 

9.8 

-  0  15.5 

%%    2  53.6 

+11  3Z.6 

-0.2646 

0.5287 

0.2745 

+30 

-58 

q  Virginis 

5.7 

1.49 

9.0 

8  53.2 

»8    5  59.1 

-10  15.2 

41.1542 

0.5344 

02654 

+81 

+22 

X  Virginis 

SA 

•I-148 

-9.5 

-  7  25.9 

8  33.2 

-  7  4«.x 

-1.0018 

0.5353 

-0.2636 

-Z2 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                    1 

JANUARY. 

Tm  Stab*8 

At  Conjumction  m  R.  A 

Parallttls.  | 

Red'ntfrom 

Nftma. 

Mag. 

X897A 

DocunatioB. 

• 

Waahinctoa 

Hour  Angle 
H 

y 

3^ 

y 

N. 

1 

Am, 

Aa 

8 

» 

•         r 

d    h     m 

h     m 

• 

• 

if  Virginis 

5.a 

•••Z4O 

-93 

-  8  59.J 

as  X5  34  6 

-  0  58.6 

-1.2600 

0.538a 

-0.2579 

-34 

-90 

75  Virginis 

6.0 

Z.20 

8.Z 

14  49- 1 

24    9    4.6 

-8     4-2 

+0.3x98 

0.5472 

0.2384 

+55 

-^1 

83  Virginis 

6.0 

Z.Z4 

7.8 

15  398 

14  X4.2 

-  3     5  3 

-0.0531 

0.5502 

0.2312 

+34 

-46' 

85  Virginis 

6.5 

Z.I4 

8.0 

15  X5.1 

X4  43  4 

-  2  371 

-0.5820 

0.5506 

0.2308 

+  7 

-81 

B.A.C.4722 

5.8 

z.oo 

74 

17  43.3 

2ft     3  40.0 

+  9  53.0 

-0.9295 

0.559D 

0.2092 

-x6 

^i 

42  Librae 

5.7 

+o.6z 

-^.2 

-«3  29.1 

26  14  28.1 

-  4  38.7 

-X.0878 

0.5820 

-0.1307 

-36 

"^i 

^  Scorpii 

53 

0.57 

5.6 

23  26.4 

18  392 

-  0  37  5 

+0-3745 

0.5843 

ai2io 

+45 

-<l2l 

A'Scorpii 

5.2 

0.56 

5.7 

25     Z.3 

19  4x6 

+  0  22.4 

-0.1736 

0.5847 

a  1 164 

+X5 

-54 

B.  AC.  5253 

5.8 

0.56 

6.0 

34  13  7 

19  49.x 

+  0  29.7 

-0.9940 

0.5848 

0.XX61 

-30 

-90 

3  Scorpii 

6.7 

0.55 

5.8 

24  56  4 

20     6.3 

-1-  0  46.2 

-0.3041 

0.5849 

0.1x53 

+  9 

-^ 

4  Scorpii 

6.3 

+0.54 

-5.4 

-25  57  8 

20  25.1 

+  I     4-2 

+0.7001 

0.5851 

-0.XX44 

+63 

-  3 

ir  Scorpii 

34 

0.53 

55 

25  49.Z 

2X  43  8 

+  2  19.8 

+0.4052 

0.5857 

0.1x07 

+46 

-21 

B.  A.  C.  5314 

5.7 

0.52 

5.6 

25  34.8 

23  29.3 

+  4     I.I 

-0.0286 

0.5866 

0.X058 

+22 

-45 

B.  A.  C.  5347 

6.0 

0.50 

5.5 

26    3.1 

27    z  20.0 

+  5  47-3 

+0.2604 

0.5875 

0.1005 

+37 

-28: 

<J  Scorpii 

3.4 

0.45 

5-8 

23  20.8 

6  24.3 

+10  39.4 

-0.9278 

0.5896 

0.0858 

-29 

"^1 

a  Scorpii 

Z.2 

-K).42 

-5.5 

-26  Z2.3 

9  33  3 

-10  19.3 

-0.3108 

0.5908 

-0.0764 

+  5 

1 
-62 

B.  A.  C,  5800 

7-5 

0.26 

5.6 

26  5x8 

28    2  399 

+  6     5-4 

-0.5025 

0.5944 

0.0238 

-xo 

-78! 

A  Ophinchi 

49 

0.26 

5.7 

26  27.2 

3    72 

+  6  31.6 

-0.9313 

0.5944 

0.0223 

-34 

-90I 

B.  A.  C.  5813 

6.8 

0.26 

5-7 

26  24.0 

3  27  2 

+  6  50.8 

-0.9925 

0.5945 

0.0213 

-39 

-90 

38  Ophinchi 

6.7 

0.25 

5.6 

26  31.0 

358.3 

+  7  20.6 

-0.8835 

0.5945 

0.0x97 

-«3 

-90 

43  Ophinchi 

5.8 

+0.23 

-5.2 

-28    2.7 

6    6.8 

+  9  23.8 

+0.6397 

0.5945 

-0.0129 

+54 

-  6 

3  Sagittarii 

4-6 

O.X7 

5-5 

27  47.6 

Z5  20.6 

-  5  45.x 

+0.3909 

0.5937 

+0.0160 

+37 

-ax| 

B.A.C.6194 

5.1 

0.09 

5.6 

27    4-8 

29    3    4.0 

+  5  29.7 

+0.0691 

0.5907 

0.0520 

+42 

-39 

B.A.C.6369 

6.2 

0.03 

6.0 

25    6.9 

X3  32.6 

-  8  26.9 

-1.2417 

0.5860 

0.0829 

-57 

-90, 

9  Sagittarii 

3.7 

0,03 

5.6 

27    5.9 

13  49.7 

-  8  10.4 

+0.8204 

0.5858 

0.0837 

^3 

+  5' 

e  Sagittarii 

«.3 

+0.02 

-5.7 

-26  25.6 

X7  38.5 

-  4  30.6 

+0.4700 

0.5837 

+0.0945 

+49 

-Z7| 

^  Sagittarii 

5.4 

-0.02 

5.8 

25  26.1 

80    X  46.6 

+  3  18.5 

+0.3 loi   0.5786 

0.1x66 

+39 

-as! 

;C^  Sagittarii 

5-4 

0.02 

5.8 

24  42.6 

5  44  6 

+  7    7-3 

+0.0441   0.5758 

0.1269 

+28 

-4x' 

i>  Sagittarii 

6.3 

0.02 

5.8 

24  370 

5  47-3 

+  7  10.0 

-0.0472 

0.5757 

0.1270 

+23 

-46, 

;r»  Sagittarii 

5.6 

0.02 

59 

24    9.9 

5  50.8 

+  7  13-3 

-0.505X 

0.5757 

0.127 1 

0 

-77' 

;i^  Sagittarii 

5-7 

-0.04 

-5.7 

-24  56.8 

xo    9.4 

•hZZ   22. Z 

+0.8731 

0.5725 

+0.1378 

^ 

+  7 

>l«  Sagittarii 

4.7 

.-0.04 

-5.7 

-'Ast^ 

10  25.9 

+XX  38.0 

+X.0832 

0.5723 

+0.1385 

*«5 

■W3 

AfOOAT. 

i 

FEBRUARY. 

67  Aqnarii 

6.4 

40.0Z 

-.4 

-  7  30.x 

8    2     5.5 

+  0  24.4 

+X.197X 

0.5070 

+0.2555 

^% 

1 
+«5 

B.  A.  C.  795X 

6.7 

0.00 

1.9 

4  45^ 

4  33.1 

+  2  47.8 

-1.109X 

0.5058 

0.2563 

-X9 

-90 

B.A.C.7986 

52 

0.03 

1.7 

5  32.3 

8  25.7 

+  6  33.8 

+0.7094 

0.5041 

0.2575 

+84 

-6 

B.A.C.7993 

6.6 

0.02 

-X.7 

-  5  2Z.7 

9  33  2 

+  7  39  3 

+0.8102 

0.5035 

0.2575 

+^ 

"  »' 

9  Piscium 

6.6 

+0.07 

+0.3 

+  0  33.4 

*    X  43  2 

-  0  38.0 

-1.4040 

0.4980 

+0.2585 

-49 

-89 

Z2  Piscium 

6.8 

O.IO 

-0.1 

-  z  36.Z 

2  56.8 

+  0  33  6 

+1.2525 

0.4977 

0.2584 

+«8 

+30! 

Z5  Piscium 

6.6 

0.09 

•fo.8 

♦  •  44-7 

6  12.5 

+  3  43  8 

-0.4497 

0.4968 

0.2580 

+20 

--70 

x6  Piscium 

5.8 

0.09 

z.o 

X  31.9 

6  42.7 

+  4  13.2 

-1.1739 

0.4968 

a258o 

-23 

-«8 

X  Piscium 

4-5 

0.10 

z.z 

Z    Z2.8 

9  48.5 

+  7  X3.8 

-0,03x7 

04962 

0.2574 

+4* 

-45 

Z9  Piscium 

4.9 

•fO.ZZ 

+1.5 

+  2  54.9 

X2    IX.I 

+  9  32.5 

-X.272X 

0.4957 

+0.2569 

-3X 

-«7 

22  Piscium 

1*^ 

0.13 

X.7 

2  2X.5 

15    14.2 

-II  29.5 

+0.1168 

0.4953 

0.256X 

+50 

-37' 

25  Piscium 

6.4 

O.Z5 

X.5 

X  3x1 

15   50.9 

-10  53.8 

+1.1886 

0.495X 

0.2559 

+90 

+«4| 

45  Piscium 

6.9 

0.24 

3.8 

7    7-4 

6    9  47-2 

+  6  32.8 

-0.4044 

0.4943 

0.2482 

+9S 

-^5 

75  Piscium 

6.0 

0.38 

6.5 

12  24.3 

•    8    5.6 

+  4  M  2 

-0.8437 

0.4973 

0.2322 

-  2 

-78 

n  Piscium 

5-7 

+0.49 

+7.7 

+14  49.0 

21  27.9 

-  6  46.2 

-0.4851 

<*5ox3 

+0.2193 

+18 

-^5 

loi  Piscium 

6.3 

0.52 

7.8 

X4    8.2 

23  45-3 

-  4  32.7 

+0.7656 

0.5020 

0.2168 

+90 

+  a 

103  Piscium 

6.8 

0.53 

8.5 

x6    6.3 

T    I  34  8 

-  2  46.3 

-1.0160 

0.5026 

0.2x48 

-X4 

^4 

105  Piscium 

6.3 

0.54 

8.4 

X5  53X 

X  48.2 

-  2  33.3 

-0.7256 

0.5027 

0.2145 

+  5 

-^4 

3  Arietis 

6.0 

0.57 

8.9 

x6  53-9 

5  26.3 

+  0  58.5 

-1.0741 

0.504X 

0.2103 

-x8 

^3 

4  Arietis 

5.7 

+0.58 

^.7 

+x6  26.7 

6  Z6.9 

+  X  47.6 

-0^3954 

0.5043 

+O.20fS 

•Mt 

-58 

OCCULTATIONS,  1897. 


425 


ELEMENTS  l^OR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

ft 

Tnb  Stak's 

At  Conjunction  im  R.  A. 

Limiting 
Parallels. 

Red'os  from 

Name. 

M»(. 

1897.0. 

Apparent 
DeclmatioB. 

Waddncton 
Meaa  Time. 

Hour  Angle 
H 

Y 

*' 

y 

-N. 

S.  ' 

e 

A« 

Ai 

■ 

m 

•       t 

4    h     m 

h     m 

• 

I  Arietis 

57 

+0.63 

+    9.2 

+17  19.0 

»  IX     4  3 

+  6  26.7 

^3713 

0.5064 

+0.2035 

+23 

-56 

15  Arietis 

57 

0.70 

9.9 

19     I.O 

17  55  4 

-10  54  3 

-0.8890 

0.5095 

0.1945 

-6I-71II 

BAG.  686 

7-2 

0.72 

lO.O 

X9    8.1 

19  38.5 

-  9  14.1 

-0.6876 

0.5104 

0.192 1 

+  6 

-70 

e  Arietis 

5.7 

0.75 

10.2 

X9  25.6 

21  45  9 

-  7  X0.6 

-0.6069 

0.51x4 

0.189X 

+XI 

-67 

23  Arietis 

7-5 

0.76 

XO.I 

Z9  X3.1 

22  20.9 

-  6  36.5 

-0.2664 

0.5117 

0.1883 

+29 

-48 

26  Arietis 

6.0 

+0.83 

♦10.3 

-fX9  24.x 

8    4    6.6 

-  I     1.4 

+0.5929 

0.5146 

+ai798 

+83 

-  3 

V  Arietis 

5-7 

0.88 

xz.z 

21  31. 1 

8  11.5 

+  2  56.0 

-1.0302 

0.5168 

0.1735 

-17 

-68 

e  Arietis 

4.6 

X.02 

Z]f.O 

20  55.9 

x8  17.X 

-XI  17.0 

+1.287 1 

0.5224 

0.1567 

+90 

+52 

64  Arietis 

5.7 

X.19 

Z2.I 

24  2Z.8 

•    6  20.2 

+  0  23.2 

-0.7465 

0.5294 

0.1348 

+  I 

-64 

7  Tauri 

6.0 

X.26 

II.9 

24    7-3 

XI     8.7 

+  5    2.4 

+0x445 

0.5322 

0.1253 

+52 

-19 

11  Taari 

6.7 

+X.32 

+I2.X 

+25    0.0 

X4    6.0 

+  7  5S  9 

-0.4618 

0.5340 

+0.1 194 

+18 

-51 

^  l^eiadum 

6.3 

X.35 

IX.7 

23  57  9 

x6    0.2 

+  9  44  3 

+0.8983 

0.5351 

0.1155 

+90 

+23 

17  Tauri 

43 

135 

XI7 

23  47-5 

x6    2.4 

+  9  46.4 

+1.0964 

0.5351 

0.1x54 

+90 

+37 

x8  Tauri 

6.3 

1.35 

II.9 

24  31  I 

16    9-7 

+  9  53  6 

+0.3094 

0.5351 

0.1151 

+62 

-9 

19  Tauri 

5.0 

X.35 

IX.8 

24    8.8 

x6  11.3 

+  9  55  X 

+0.7227 

0.5351 

0.1151 

+90 

+12 

20  Tauri 

5.0 

+X.36 

+1X7 

+24    2.9 

x6  28.7 

+10  1 1.9 

+0.8642 

0.5354 

+0.1145 

+90 

+21 

21  Tauri 

7.0 

136 

1x8 

24  142 

16  30.8 

+10  13.9 

+0.6621 

0.5354 

0.1144 

+90 

+  9 

22  Tauri 

7.0 

1.36 

X1.8 

24  X2.6 

16  34.8 

+10  17,8 

+0.6990 

0.5354 

0.1143 

+90 

+11 

V  Tauri 

3-X 

137 

11.6 

23  47-4 

17  15-3 

+10  56.9 

+1.2380 

0.5358 

0.1X29 

+90 

+51 

B.  A.C.  ZZ92 

6.0 

X39 

XX.9 

25  16.3 

18  32.4 

-XI  48.5 

-0.2510 

0.5366 

0.1102 

+29 

-38 

p  Tauri 

6.0 

+1-54 

.fI2.0 

4^26  X2.9 

10   3  57.0 

-  2  42.9 

-0-3473 

05419 

+0.0898 

+24 

-41 

^  Tauri 

5-3 

i.6x 

I2.X 

27    65 

8  14.9 

4-   I   26.4 

-0.9613 

0.5442 

0.0800 

-14 

-63 

;r  Tauri 

5-7 

1.62 

IX.5 

25  23.4 

9  17  I 

+  2  26.4 

41.0058 

0.5447 

0.0777 

+90 

+34 

^  Tauri 

Z.8 

2.09 

10.2 

28  31.4 

11  13  16.2 

+  5  26.7 

-1. 1870 

0.5570 

+0.0088 

-38 

-61 

136  Tauri 

53 

2.26 

8.5 

27  35  4 

19    0  54.8 

-  7   19.9 

-0.2475 

0.5601 

-0.02x6 

+29 

-29 

e  Geminorum 

3-2 

+2.50 

+   4.8 

+25  X4.X 

22  31  7 

-XO  30.2 

+1.1905 

0.5624 

-0.0786 

+90 

+49 

37  Geminorum 

6.3 

2.56 

42 

25  30.3 

18    3  22.3 

-  5  50.1 

+0.4881 

0.5623 

0.0913 

+76 

+  2 

39  Geminorum 

6.3 

2.59 

4.2 

26  13.0 

4  50.8 

-  4  24.8 

-0.4070 

0.5622 

0.0950 

+20 

-45 

1  40  Gemmorum 

6.3 

2.58 

4.1 

26    33 

5     77 

-4    8.6 

-0.261  X 

0.5622 

0.0957 

+28 

-37 

48  Geminorum 

6.0 

2.6x 

2.8 

24  18.1 

10  42.2 

+  I  138 

+1.0264 

0.5617 

0.1099 

+90 

+33 

49  Geminorum 

7.2 

+2.63 

+  3X 

+25  55.2 

10  50  0 

+  I  21.3 

-0.7045 

0.5616 

-0.1 103 

+  3 

-64 

B.A.C.2363 

73 

2.64 

2.8 

24  53.2 

II  32.8 

■I-  2     2.5 

+0.3118 

0.5616 

0.1121 

+63 

-  9 

6.3 

a.63 

2.8 

25     39 

II  39.0 

+  2     8.5 

+0.1 123 

0.5616 

0.1123 

+50 

-19 

1   A  Geminorum 

5-7 

2.67 

2.3 

25  14  9 

15  24.7 

+  5  46.0 

-0.5227 

0.5610 

0.1217 

+14 

-54 

K  Geminorum 

3.7 

273 

+  0.5 

24  38  7 

14    0  26.5 

-  9  317 

-1.0798 

0.5593 

0.1435 

-22 

-65 

82  Geminorum 

6.3 

+2.72 

0.0 

+23  23.7 

2  14.4 

-  7  47.7 

-0.0274 

0.5589 

-0.1477 

+42 

-29 

84  Geminorum 

6.8 

2.74 

~  0.5 

22  35-9 

4  no 

-  5  55.3 

+0.5178 

0.5585 

0.X522 

+78 

-  2 

7  Cancri 

63 

2.74 

X.2 

22  2X.5 

853.5 

-  I  22.9 

-f  0.0262 

0.5573 

0.1630 

+45 

-28 

/u'  Cancri 

6.3 

2.76 

X.3 

22  55.7 

9  57  2 

-  0  21.5 

-0.7442 

05570 

0.1653 

+  2 

-66 

/u«  Cancri 

5.7 

2.74 

X.6 

2X    52.8 

10  36.3 

+  0  16.2 

+0.2449 

0-5568 

0.1668 

+58 

-18 

BAG.  2788 

6.0 

+2.75 

-  2.7 

+21      4.3 

16    73 

+  5  35  5 

+0.1354 

0.5552 

-0.1786 

+51 

-24 

n  Cancri 

5-4 

a.78 

3.5 

20  47.4 

21  34  3 

+10  50.9 

-0.5748 

05535 

0.1899 

+12 

-64 

35  Cancri 

6.3 

2.76 

3.8 

19   56.6 

22  44.6 

+11  58.8 

+0.0817 

0.5532 

0.1922 

+48 

-28 

B.  A.  C.  2899 

7.2 

2.76 

4-2 

X9  37.5 

23  49.9 

-10  58.2 

+0.2012 

0.5528 

0.1944 

+55 

-23 

38  Cancri 

7.0 

2.77 

43 

20    8.4 

1ft    0  40.9 

- 10    9.0 

-0.4994 

0.5526 

0.1961 

+i6 

-60 

B.  A.  C.  29x4 

7.2 

+2.76 

-  4-3 

+19  54X 

0  44.6 

-10    5.4 

-0.2640 

0.5525 

-0.1962 

+39 

-47 

39  Cancri 

7.0 

2.77 

4-3 

20  22.2 

0  51.1 

-  9  59.2 

-0.7710 

0.5525 

0.1964 

+  I 

-64 

40  Cancri 

7-3 

•  2.77 

4.3 

20  20.0 

0  53  4 

-  9  57  0 

-0.7409 

0.5525 

0.1965 

+  3 

-69- 

B.  A,  C.  29x9 

7-3 

2.77 

4-3 

20     X.9 

0  58.4 

-  9  52.1 

-0.4440 

0.5525 

0.1966 

+19 

-57 

e  Cancri 

7.2 

2.77 

4-4 

19  54  5 

I     0.7 

-  9  49-8 

-0.3225 

0.5525 

0.1967 

+26 

-50 

e  Cancri 

7.x 

+277 

-  4.4 

+20    5.0 

X     7.8 

-  9  43.0 

-0.5275 

05524 

-0.1969 

+15 

-62 

B.  A.  C.  2931 

7-5 

2.77 

4.4 

20  X4.4 

X  37  3 

-  9  14-5 

-0.7873 

05522 

0.1979 

0 

-70 

6  Cancri 

4.0 

2.75 

4-8 

18  31-9 

2  54  6 

-  7  59.9 

+0.7279 

05519 

0.2003 

+90 

+  4 

68  Cancri 

7-5 

2.75 

6.1 

X7  29.0 

xo  32.2 

-  0  38.2 

+0.2283 

05494 

0.2143 

+56 

-24 

B.  A.C.3X03 

75 

2.76 

1.4 

X7  31  5 

12  34-3 

+  X  19.7 

-0.2462 

0.5487 

0.2178 

+30 

-49 

fr>  Cancri 

6.3 

+•73 

-7.0 

+X5  24.5 

X5  2a6 

+  4    as 

+1.3156 

0.5478 

-0.2225 

■*90 

+47 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Tbx  Star's 

At  CONJUNCTIOM  w  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

1897-0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Honr  Angle 
H 

Y 

^ 

y 

N. 

S. 

A« 

i>A 

8 

m 

•       t 

d    h     m 

h     m 

• 

• 

n^Cancri 

60 

+2.73 

-   7.2 

+15  22.0 

15  x6  38.0 

+  5  15.01  +10699 

0.5474 

-0.2246 

+90 

+22 

7  Leonis 

6.3 

2.73 

8.7 

14  50.2 

16    2     2.0 

-  9  40.2  I  -0.5660 

0.5445 

0.2387 

+14 

-70 

II  Leonis 

6.8 

2.73 

8.8 

14  48.6 

3    0.8 

-  8  43.3 

-0.7732 

0.5442 

0.2401 

+  2 

-71 

V>  Leonis 

6.0 

2.73 

9.1 

14  29.4 

5  37.7 

-  6  11.7 

-1.0770 

0.5435      0.2436 

-17 

-76 

i8  Leonis 

6.0 

2.71 

94 

12  16.9 

6  52.3 

-  4  59.5 

+0.8773 

05432      0.2453 

^ 

+  7 

ig  Leonis 

6.0 

+2.69 

-  9  5 

+X2      2.5 

7  21.3 

-  4  31.6 

+X.0036 

0.5430 

-0.2459 

+90 

+15 

21  Leonis 

6.8 

2.70 

9-7 

12    19.2 

854.5 

-  3     1-5 

+0.3347 

05426 

02478 

+62 

-22 

23  Leonis 

6.3 

2.72 

97 

13    32.7 

8  59  5 

-  2  56.7. 

-0.9361 

0.5426      02479 

-  8 

-76 

V  Leonis 

53 

2.70" 

10. 1 

12    56.0 

12  18.8 

+  0  X5.9 

-1.1414 

0.54171    0.2519 

-22 

-77 

A  Leonis 

4.7 

2.67 

10.7 

xo  30.0 

x6  48.9 

+  4  37.1 

+0.1940 

0.5406  j    0.2569 

+54 

-30 

44  Leonis 

6.0 

+2.63 

-II.7 

+  9  18.3 

17    0  52.9 

-"  351 

-0.6958 

0.53911  -0.2646 

+  7 

-81 

48  Leonis 

5-5 

2.60 

I2.I 

7  28.8 

5  21.3 

-  7  15.5 

-0.0371 

0.5383      02681 

+41 

-44 

35»  Sextantis 

6.2 

254 

12.5 

5  17  0 

9  21.1 

-  3  23.7 

+1.1092 

0.5378      0.2709 

+90 

+16  ! 

37  Sextantis 

6.3 

2.56 

12.7 

6  54-7 

10  38.x 

-  2    9.2 

-0^868 

0.5377 1    0.2717 

-  4 

-83 

d  Leonis 

53 

2.50 

13-2 

4   lO.O 

17  25.5 

+  4  24.9 

+0.0302 

0.537X  I    0.2752 

+45 

-41 

^Leonis 

6.2 

-^2.48 

-13.4 

+   2    30.7 

20  25.6 

+  7  19  I 

+0.8720 

0.53701  -0.2767 

+90 

+  3 

75  Leonis 

5-7 

2.46 

13.8 

2  34-4 

18    X  16.4 

-XI  59.7 

-0.5338 

0.5370 1    0.2778 

+16   -75  II 

76  Leonis 

6.3 

2.45 

13.8 

2  12.7 

2    2.4 

-II  15.1 

-0.3827 

0.5370 1    0.2780 

+24 

-65 

79  Leonis 

6.0 

2.45 

14.0 

4    I    58.1 

4  26.4 

-  8  56.0 

-0.8063 

0.5371  j    0.2784 

+  I 

-7« 

V  Leonis 

4.4 

2.39 

14.2 

-  0   15.5 

xo  29.2 

-  3     5.1 

-0.2505 

0.5375  j    0.2788 

+30 

-57 

q  Virginis 

5.7 

+2.21 

-14.2 

-  8  53,3 

19  12  47.0 

-  I  39.8 

+  1.1554 

0.5431 1  -02695 

+81 

+22 

X  Virginis 

5.2 

2.20 

14.5 

7  26.0 

15  16.8 

+  0  45.0 

-0.9729 

0.5439,    0.2676 

-II 

-90 

75  Virginis 

6.0 

2.01 

134 

14  50.2 

20  15     9.9 

-  0  II.4 

+0.3379 

055451    0.2414 

+56 

-26 

83  Virginis 

6.0 

1.98 

13.0 

15  39-9 

20  12.7 

+  4  40.7    -0.0307 

0.5570      0.2338 

+36 

-44  1 

85  Virginis 

6.5 

197 

I3.I 

15  15.2 

20  4X.1 

+  5     8.1    -0.5540 

0.5572 1    0.2330 

+  9 

-79 

B.  A.  C.  4722 

5.8 

+1.87 

-12.4 

-17  43.4 

21    9  22.8 

-  6  37-9    -0.9008 

0.56671  -0.2109 

-14 

-90 

42  Librae 

57 

1.57 

9.6 

23  29.2 

22  19  49.5 

+  2  26.1  ,  -1.0558 

0.5825      0.1306 

-33 

-^ 

b  Scorpii 

53 

X.53 

8.7 

25  26.4 

23  59  9 

+  6  26.5    +0.4036 

0.5836 1     0.1 192 

+46 

■-2X   1 

A«  Scorpii 

52 

X.52 

8.8 

25     1-3 

28    X     2.3 

+  7  26.5 :  -0.1434 

0.5846'     0.1 163 

+17 

-52  ! 

B.  AC.  5253 

5.8 

I.5X 

91 

24  13.7 

X     9.8 

+  7  33  7 

-0.9629 

0.5846 

0.1 159 

-29 

-901 

3  Scorpii 

6.7 

+X.51 

-  8.8 

-24  56.4 

X  27.0 

+  7  50.1 

-0.2738 

0.5847 

-0.1151 

+10 

-60  ■ 

4  Scorpii 

6.3 

1-51 

8.5 

25  57  9 

1 45.9 

+  8    8.3 

+0.7292 

05849 

0.1 143 

+64 

-  2 

IT  Scorpii 

3.4 

1.50 

8.5 

25  49.2 

3    45 

+  9  23.8 

+0.4353 

0.5853 

0.1 106 

+48 

-19  1 

B.  A.  C.  5314 

5.7 

1.48 

8.5 

25  34.8 

4  50.1 

+11     5-2 

+0.0015 

0.5860 

0.1056 

+23 

"-♦^  j 

B.  A.  C.  5347 

6.0 

T.46 

8.3 

26    3.1 

6  40.8 

-II     8.5 

+0.2898 

05865 

0.1003 

+38 

-27  1 

<T  Scorpii 

34 

+1.41 

-8.3 

-25  20.9 

XI  46.0 

-  6  11.6 

-0.8978 

05885 

-0.0854 

-27 

-90  i 

a  Scorpii 

1.2 

138 

7.8 

26  12.3 

14  55  9 

-  3     9.3  1  -0.2836 

0.5887 

0.0760 

+  71-61  1| 

B.  A.  C.  5800 

75 

1.20 

6.7 

26  51.8 

24    8  no 

-xo  36.2 ,  -0.4736 

0.5902      0.0236 1 

-  9   -75    1 

A  Ophiuchi 

4-9 

1.20 

6.8 

26  27.2 

8  38.5 

-10    9.8    -0.9040 

0.5901 

0.0222 

-33 

-90 

B.  A.  C.  5813 

6.8 

1. 19 

6.8 

26  24.0 

8  58.8 

-  9  50.3 

-0.9656 

0.5901 

0.021 1 

-37 

-90 

38  Ophiuchi 

6.7 

+1.19 

-  6.8 

-26  3X.I 

9  30.3 

-  9  20.1 

-0.8562 

05901 

-0.0195 

-30 

-90 

1  43  Ophiuchi 

5.8 

1.17 

6.1 

28    2.7 

XX  40.4 

-  7  15.3 

+0.6734 

0.5899 

-0.0129 

+57 

-  4 

3  Sagittarii 

4-6 

1.06 

5.9 

27  47.6 

21     1.8 

+  I  43  5 

+0.4308 

05883 

+0.0158 

+40 

-19 

B.A.C.6194 

5.1 

0.94 

5.3 

27    4.8 

25    8  57.0 

-10  49.8 

+0.0987 

0.5841 

0.0513 

+24 

-38 

B.  A.  C.  6394 

6.2 

0.82 

53 

25    6.9 

19  37.8 

-  0  24.2 

-1.2237 

0.5791 

0.0818 

-53 

-90 

0  Sagittarii 

3.7 

+0.83 

-  4.7 

-27     5-9 

19  55-3 

-  0  17.2 

+0.8547 

0.5788 

+0.0825 

+63 

+  6 

a  Sagittarii 

2.3 

0.79 

4.7 

26  25.6 

23  48.7 

+  3  27.0 

+0.5008 

0.5766 

0,0932 

+50 

-15 

•  ;t'  Sagittarii 

54 

0.67 

4-5 

24  42.6 

28  X2  lo.s 

-  8  39.3 

+0.0695 

0,5686 

0.1250 

+29 

-39 

j^  Sagittarii 

6.3 

0.67 

4.5 

24  36.9 

12  12.9 

-  8  37.0    -0.0234 

0.5686 

0.1251 

+24 

-45 

;r»  Sagittarii 

56 

0.67 

47 

24    9.9 

12  16.5 

-  8  33.6    -0.4852 

0.5686 

0.1253 

+   X 

-76 

h^  Sagittarii 

5-7 

40.64 

-  4-2 

-24  56.7 

x6  40.7 

-  4  19.2 

+0.9039 

0.5654 

+0x358 

+65 

+  9 

A»  Sagittarii 

4.7 

0.64 

4-2 

25    6.7 

x6  57.5 

-  4     2.9 

+1.1137 

0.5652 

0.1365 

+65 

+26 

53  Sagittarii 

6.7 

0.62 

4-5 

23  39  5 

18  18.5 

-  2  44.9 

-0.2158 

0.5642 

0.1395 

+x6 

-56 

BAG.  6727 

6.2 

0.62 

45 

23  400 

x8  25.9 

-  2  37-8 

-0.1902 

0.5641 

0.1399 

+17 

-55 

4  Capricorn  i 

6.1 

0.49 

4.0 

22     7.7 

27  xo  54.4 

-xo  44.6 

+0.8036 

0.5516 

0.1748 

+68 

+  2 

V  Capricomi 

53 

4a40 

-  4.4 

-x8  30.x 

20  54.0 

-X     5.6 

-X.X740 

0.5438 

+0.X929 

-S5 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Th«  Star's 

At  Conjunctiom  im  R.  A 

Limiting 
Parallels. ' 

Red'ns  txom 

Name. 

Mag. 

1897-0. 

Apparent 
Decfinadon. 

Waihimrton 
Mean  Time. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

S. 

A» 

AZ 

8 

M 

• 

d    h     m 

h     m 

• 

• 

19  Capricomi 

6.1 

40.37 

-3-9 

-18  18.9 

«8    3  43.1 

+  5  29.8 

-0.0209 

0.5386 

40.2039 

+33 

-44! 

21  Capricomi 

6.4 

0,36* 

3.7 

17  56.0 

6  34  0 

+  8  15.1 

40.1637 

0.5365 

0.2081 

+44 

-34' 

6  Capricomi 

4.1 

0,33 

3.7 

17  386 

8578 

+10  34.2 

-K>3599 

0.5359 

0.21x6 

+55 

-24 

29  Capricomi 

5.7 

40.3X 

-  3-7 

-15  36.0 
NEW 

MOON^ 

-  8  52.6 

-0.7946 

0.5313 

40.2x79 

-  5 

-90 

• 

MARCH. 

51  Piscium 

5^ 

+0.13 

+  2.4 

+  6  23.3 

4  21  26.4 

-4    6.3 

41.2451 

0.4969 

40.2465 

490 

+31 

75  Piscium 

6.0 

0.16 

4.6 

12  24.3 

6  15  58.8 

~io    4.9 

-0.9252 

0.5001 

0.2328 

-7 

-78 

If  Piscium 

F 

+0.23 

+  5.8 

+14  49.0 

•    5  17-5 

4   2  5X.2 

-0.5750 

0.5037 

40,2x97 

+X3 

-70 

loi  Piscium 

51 

0.25 

59 

Z4    8.2 

7  34  3 

4  5      4.0 

40.6755 
-1.1083 

0.5045 

0.2x72 

490 

-  3 

103  Piscium 

6.8 

a25 

6.4 

16    6.3 

9  23  5 

+  6  50.1 

0.5050 

0.2152 

-20 

-74 

105  Piscium 

6.3 

0.26 

6.3 

15  53.1 

936.8 

+  7    3.x 

-0.8178 

0.5051 

0.2149 

-    X 

-74 

3  Arietis 

6.0 

0.27 

6.8 

x6  53.9 

13  14- 1 

4IO  34.x 

-1.X690 

0.5064 

0.2x07 

-26 

-73 

4  Arietis 

5.7 

+0.28 

+  6.7 

+16  26.7 

X4    4.6 

4IX    23.x 

-0,4901 

0.5067 

40.2097 

4x7 

-64 

I  Arietis 

5.7 

0.32 

7.1 

17  19.0 

18  51.0 

-  6  58.6 

-0.4689 

0.5086 

0.2037 

4l8 

-61 

15  Arietis 

5.7 

0.37 

7.8 

19      I.O 

7    I  41. 1 

-  x  20.8 

-0.9912 

0.5114 

0.1946 

-13 

-71 

B.  A.C.686 

7.2 

0.39 

8.0 

19    80 

3  20.8 

4  0  15  9 

-0.7991 

0.5x21 

0.1923 

0 

-71 

a  Arietis 

5-7 

0.40 

8.1 

X9  25.6 

5  31.4 

4   2   22.6 

-0.7098 

0.5x30 

0.1892 

+  5 

-71 

23  Arietis 

7.5 

+0.41 

+  8.1 

+19  13. 1 

6     2.8 

f  2   53.1 

-0.3802 

0.5132 

40.1884 

+23 

-54 

26  Aietis 

6.0 

0.47 

8.3 

19  24.0 

II  51-8 

+  8  31.5 

40.4890 

0.5159 

0.1797 

+74 

-  8 

V  Arietis 

57 

0.50 

9.2 

21  31. 1 

15  56.7 

-II    31.0 

-1.1397   0.5178 

0.1733 

-26 

-68 

e  Arietis 

4.6 

0.62 

9.2 

20  55  9 

8    2     33 

-  X  43  X 

41.1800  0.5227 

0.1564 

+90 

+39 

64  Arietis 

5.7 

0.76 

10.4 

24  21.7 

14    9-4 

4IO     O.I 

-o|p3o 

0.5274 

0,1342 

-  6 

-66 

7  Tauri 

6.0 

40.82 

+10.4 

+24    7.3 

18  59.6 

-  9  19.0 

40.0299 

0.5312 

40.1248 

+45 

-25 

II  Tauri 

6.7 

0.87 

10.7 

24  59.9 

21  58.2 

-  6  26.2 

-0-5795 

0.5326 

0.1 188 

411 

-58 

^  Pleiadum 

6.3 

0.90 

I0.4 

23  58.1 

23  53-3 

-  4  34  9 

40.7860 

0.5336 

0.1 148 

490 

4X6 

17  Tauri 

13 

0.90 

10.3 

23  47-5 

23  55  5 

-  4  32  8 

40.9850 

0.5336 

0.XX48 

490 

429 

18^  Tauri 

6.3 

0.90 

10.6 

24  31.x 

9    0     2.8 

-  4  25.6 

40.1926 

©•5337 

0.1 145 

+55 

-15 

19  Tauri 

5.0 

•fo.90 

410.4 

+24    8.8 

0     45 

-  4  24.0 

40.6097 

0.5337 

40.1x45 

490 

4  6 

20  Tauri 

5.0 

0.90 

I0.4 

24    2.9 

0  22.0 

-  4     7.0 

40.75x7 

0.5338 

0.1141 

490 

414 

21  Tauri 

7.0 

0.90 

10.5 

24  141 

0  24.1 

-  4     5.0 

40.5487 

05339 

0.XX38 

481 

+  3 

22  Tauri 

7.0 

0.91 

10.5 

24  12.5 

0  28.1 

-  4     i.i 

40.5857 

0.5339 

0.1x36 

+85 

+  5 

V  Tauri 

3.1 

0.92 

IO-3 

23  47  4 

I     9.0 

-  3  21.6 

41.1270 

0.5342 

O.XXX2 

490 

440 

28  Tauri 

6.2 

+0.93 

+10.3 

+23  49.5 

I  56.8 

-  2  35.4 

41.1767 

0.5346 

40.1X06 

490 

+45 

B.  A.  C.  1x92 

6.0 

0.93 

10.8 

25  16.2 

2  26.7 

-2    6.4 

-0.3706 

0.5348 

O.XO95 

+23 

-45 

p  Tauri 

6.0 

I.07 

10.9 

26  12.9 

II  56.9 

+  7     4-9 

-0.4670 

0.5393 

O.089X 

417 

-49 

4  Tauri 

5.3 

1.14 

ii.i 

27    6.5 

16  17.7 

411  17.0 

-1.0849 

0.5412 

0.0794 

-25 

-63 

X  Tauri 

5.7 

1.15 

I0.5 

25  23.3 

17  20.7 

-II  42.2 

40.8931 

0.54x7 

40.0770 

490 '426 

136  Tauri 

5.3 

+X.81 

+  8.8 

+27  35  4 

11    9  37.5 

4  3  10.7 

-0.3657 

0.5542 

-0.0194 

422     -36 

e  Geminorum 

3.2 

2.12 

5.6 

25  141 

\%    7  41.4 

4  0  27.5 

4X.0897 

0.5556 

0.0773 

490 

441 

37  Geminorum 

6.3 

2.19 

50 

25  30.3 

12  38.2 

+  5  13.6 

+0.3834 

0.5555 

0.0897 

468 

-  3 

1  39  Geminorum 

!-3 

2.23 

50 

26  13.0 

14     8.6 

4  6  40.9 

-0.5183 

0.5554 

0.0934 

+X4 

-52 

40  Geminorum 

6.3 

2.22 

49 

26     3.3 

X4  25.8 

4  6  57.5 

-0.3709 

0.5553 

0.0941 

422 

-43 

48  Geminomm 

6.0 

+2.28 

+  3.7 

424  18. 1 

20     7.4 

-II  33.1 

40.9289 

0.5549 

-0.108 1 

490 

426 

49  Geminomm 

7.2 

2.30 

4-2 

25  55-3 

20  15.3 

-II  25.5^ 

-0.8155 

0.5549 

O.X084 

-  4 

-64 

B.  A.  C.  2363 

7.3 

2.29 

3-8 

24  53.2 

20  59.2 

-10  43.2 

40.2089 

0.5548 

0.1X02 

+56 

-14 

52  Geminorum 

6.3 

2.30 

3.8 

25     3.9 

21     5.4 

-10  371 

40.0080 

0.5548 

O.XXO4 

+44 

-24 

A  Geminorum 

5.7 

2.35 

3.4 

25  14.9 

18    0  55.6 

-  6  55.0 

-0.6296 

0.5543 

O.XX97 

48 

-61 

K  Geminorum 

3.7 

+2.45 

+  1.7 

+24  38.7 

10     8.3 

4    I    58.2 

-X.X855 

0.5529 

-0.14x3 

-33 

-65 

82  Gemmonim 

6.3 

2.45 

x.x 

23  23.8 

II  58.3 

+  3  44-3 

-0x247 

0.5526 

0.1454 

436 

-34 

84  Geminomm 

6,8 

2.45 

+  0.5 

22  36.0 

X3  57-6 

+  5  39.4 

40.4242 

0.5523 

0.1499 

470 

-  7 

7  Cancri 

6.3 

.2.50 

-  0.2 

22  21.6 

x8  44.7 

410  16.4 

-0.0660 

0.5512 

0.1603 

+39 

-33 

^>  Cancri 

6.3 

2.52 

0.2 

22  55.8 

X9  49.5 

4X1    19.0 

-0.8405 

0.55x1 

0.1628 

"  4 

-67 

^'Cancri 

5.7 

+2.5X 

^OJb 

42X   52.8 

20  29.3 

4X1   57.4 

40.1552 

0.5509 

-ax642 

452 

-22 

428 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

IftARCH. 

1 

TfeB  Star's 

At  CoHjuHcnos  is  R.  A. 

Limitfaig 
ParaUeli. 

RAd'nsfrom 

n^ 

lisfr 

1897A 

D^'K^ 

WathiBgCon 
Men%ko. 

Hour  Angle 
H 

Y 

#* 

y 

N. 

S. 

Ac 

Aa 

8 

» 

.      .• 

d    h     m 

h     in 

V 

0 

.1 

.   B.A.C.2788 

6.0 

•W.54 

-X.8 

421     4.3 

14    «    59 

-  6  37  8 

+0.0494 

a5492 

-0.1759 

+46 

-29 

tf  Cancri 

5-4 

2.60 

2.6 

20  47.4 

7  38.0 

^  X  17  3 

0.5482 

0.1871 

+  7 

-68 

35  Cancri 

6.3 

2.59 

30 

Z9  56.6 

8  49.x 

^0    8.6 

40.00IO 

0.548X 

0.1895 

+43 

-33 

B.  A.  C.  2899 

7.2 

2.59 

3.4 

19  37-5 

9  55  5 

+  0  55.5 

40.X2I4 

0.5475 

0.19x6 

+50 

-26 

38  Cancri 

7.0 

2.60 

3.4 

20    8.5 

xo  47  I 

+  X  45.4 

-0.5806 

0.5473 

0.1933 

+12 

-65 

B.  A.  C.  2914 

7.2 

+2.60 

-  3.5 

+19  54  2 

xo  50.9 

4    I   49.x 

-03445 

0.5473 

-0.1934 

+25 

-5X| 

39  Cancri 

7.0 

2.61 

33 

20  22.1 

xo  57-5 

+  X  55-4 

-0.8533 

0.5473 

0.1036 

4 

-70 

40  Cancri 

7-3 

2.6x 

33 

20  20.  z 

xo  59.8 

4  I  57.6 

-0.8229 

0.5472 

0.1938 

-  2 

-70 

B.  A.  C.  2919 

7.3 

2.60 

3-4 

so    X.9 

XX    5.0 

4  a    2.6 

-0.5253 

0.5472 

0.1939 

+X5 

-62 

e  Cancri 

7.2 

2.60 

3.5 

X9  54.5 

XX    7.2 

4  2    4.8 

-0.4030 

0.5472 

0.1939 

+21 

-55! 

/  Cancri 

7.1 

42.61 

-  3.4 

420    5.0 

XI  14.4 

4  a  11.7 

-0.6086 

0.5472 

-0.1942 

+10   -66  1 

B.  A.  C.  293X 

7.5 

2.6X 

3.5 

20  14.4 

XX  44  3 

4  2  ^0.6 

-0.8689 

0.5471 

0.1951 

-  5   -70  1 

6  Cancri 

40 

2.60 

4.2 

x8  31  9 

X3    2.8 

+  3  56.4 

40.6530 

0.5469 

0.1978 

+90 

0 

68  Cancri 

7.5 

2.64 

5.5 

X7  29.0 

20457 

411  23.5 

40.1558 

0.5456 

0.2 1 18 

+52 

-27! 

B.  A.  C.  3x03 

7.5 

2J66 

S8 

X7  3x5 

23  49.0 

-xo  37  5 

-0.3232 

0.5452 

0.2153 

+26   -53 

iTi  Cancri 

6.3 

42.64 

-  6,6 

4x5  24.5 

16    X  37.0 

-  7  55  2 

41.2536 

0.5445 

-0.2200 

+90   +39 

Wi  Cancri 

6.0 

2.65 

6.7 

X5  22.0 

2   55.8 

-  6  39.0 

+1.0087 

0.5444 

0.2223 

+90 

419! 

7  Leonis 

6.3 

2.71 

8.5 

X4  50.2 

X2  22.9 

4  2  28.7 

-0.6199 

0.5426 

0.2367 

+10 

-73 

XI  Leonis 

6.8 

2.72 

8.6 

X4  48.6 

X3    2.9 

+  3  25.9 

-O.826Z 

0.5423 

0.2381 

-  1 

-75 

if  Leonis 

6.0 

2.73 

9.0 

X4  29.4 

X5  594 

+  5  58.1 

-1. 1264 

0.5420 

a24i7 

-21 

-76, 

18  Leonis 

6.0 

+2.72 

-9.6 

4X2    16.9 

X7  X4.3 

4  7  10.5 

40.8286 

0.5418 

-0.2434 

+90 

+  5i 

X9  Leonis 

7.0 

2.72 

9.7 

Z2      2.5 

17  43  3 

+  7  38.5 

40.9562 

0.5418 

0.2440 

+90 

+12 

21  Leonis 

6.8 

2.72 

9.8 

12    19.2 

X9  16.6 

49    8.7 

+0.2902 

0-54x5 

0.2460 

^^ 

-24 

23  Leonis 

6.3 

2.73 

96 

X3  32.7 

19  21.7 

4  9  13.6 

-0.9807 

0,5415 

0.2462 

-II 

-76 

V  Leonis 

5.3 

2.741 

1    10.2 

X2   56.0 

22  4Z.2 

-II  33-6 

-I.180I 

0.54x1 

0.2503 

-25 

-77 

A  Leonis 

4-7 

+2.72 

-xx.a 

4XO   30.0 

16    3  XX.3 

-  7  X2.4 

40.1590 

0.5406 

-0.2555 

452 

-32 

44  Leonis 

6.0 

2-73 

12.3 

9  i8.3 

XX  X3.8 

4  0  34.0 

-0.7174 

0.5401 

0.2637 

+  6 

-80 

48  Leonis 

5-5 

2.72 

X3.0 

7  28.8 

X5  40.5 

4  4  51.9 

-0.0540 

0.5400 

0.2675 

+40 

-45 

351  Sextantis 

6.2 

2.68 

X3.8 

5  X7.0 

X9  38.6 

4  8  42.0 

41.092 1 

0.5400 

02705 

+90 

+18 

37  Sextantis 

6.3 

2.70 

137 

6  54-7 

20  54.8 

+  9  557 

-0.8920 

0,5400 

0.2714 

-  4 

-83 

</ Leonis 

5-3 

42.68 

-14.8 

4  4  Z0.0 

IT    3  378 

-  7  34  7 

40.0306 

0.5404 

-0.2754 

+45 

-4X1 

/'Leonis 

6.2 

2.66 

13.2 

2  30.6 

635.6 

-  4  42.8 

40.8712 

0.5407 

0.2767 

+90 

+  3 

75  Leonis 

5.7 

2.67 

15.6 

2  34^3 

XX   22.x 

-  0    5.9 

-0.5172 

0.54x4 

0.2786 

-117 

-74 

76  Leonis 

6.3 

2.67 

X57 

2  12.6 

X2      7.5 

4  0  38.0 

-0.3665 

0.5415 

0.2788 

+24 

-64 

79  Leonis 

6.0 

2.67 

15-9 

4   X   58.x 

14  29.1 

4  2  54-8 

-0.7827 

0.5418 

0.2794 

+  2 

-76 

V  Leonis 

4-4 

42.66 

-x6,5 

-  0   X5.6 

20  25.3 

4  8  39.1 

-0.22x8 

0.5430 

-0.2802 

+32 

-55 

^  Virginis 

5.7 

2.62 

17.7 

853.3 

18  22      5.3 

4  9  26.5 

41.2065 

0.5517 

0.2722 

+81 

+26 

X  Virginis 

5.2 

2.62 

17,9 

7  26.0 

19    0  30.7 

411    46.9 

-0.89x0 

0.5528 

0.2704 

-  6 

-90 

V  Virginis 

5.a 

2.6X 

17.9 

8  59.x 

7    8.3 

-  5  49  5 

-II313 

0.5551 

0.2647 

-23 

-90 

75  Virginis 

6^ 

2.57 

17.4 

X4  50.3 

23   38.8 

+10    53 

+0.4329 

0.5650 

0.2446 

+61 

-20 

83  Virginis 

6.0 

42.57 

-17.X 

-X5  4ao 

a©  4  3X.4 

-  9  X2.9 

+0.0759 

0.5677 

-0.2370 

+41 

-39 

85  Virginis 

6.5 

2.56 

X7.X 

X5  X5.3 

4  59  0 

-  8  46.3 

-0.4392 

0.5680 

02363 

+14 

-70 

B.  A.  C.  4722 

5-8 

2-53 

16.4 

X7  43  5 

X7  14.6 

4  3     1.6 

-0.7632 

0.5753 

02139 

-  6 

-90 

42  Librae 

5-7 

2.4X 

X2.6 

23  29.2 

aa  2  34.x 

4ZI      2.1 

-0.8940 

0.5922 

0.1321 

-22 

-90 

d  Scorpii 

5.3 

a-39 

XX.7 

25  26.5 

6  37.4 

-9    4  5 

+0.5464 

0.5936 

0.1205 

+55 

-^^ 

A«Scorpii 

S-a 

42.38 

-1X.7 

-25     X.4 

7  37.9 

-8    6.4 

+0.0050 

0.5939 

-0.1175 

+24 

-43 

B.  A.  C.  5253 

5^ 

2.37 

12,0 

24  138 

7  45.2 

-  7  59  4* 

-0.8002 

0.5939 

0.1172 

-18 

-90 

3  Scorpii 

6.7 

2.38 

XI.8 

24  56.5 

8     1.9 

-  7  43  5 

-0.1206 

0.5940 

0.H63 

+18 

-50 

4  Scorpii 

6.3 

•  2.38 

"•4 

25  57.9 

8  20.2 

-  7  25.9 

+0.8686 

0.5941 

01154 

+64 

+  7 

ir  Scorpii 

3.4 

2.37 

XI.4 

25  49.2 

9  36  7 

-  6  12.5 

+0.5791 

0.5945 

0.1117 

+57 

-10! 

B.  A.  C.  5314 

5-7 

42.36 

-11.2 

-25  34-8 

XI  19.3 

-  4  34  X 

+0.1527 

0.5949 

^^0.1066 

+32 

-35 

B.  A.  C.  5347 

6.0 

2.35 

10.9 

26    3.2 

13    71 

-  2  507 

+0.4388 

0.5953 

0.1012 

+47 

-18 

a  Scorpii 

3-4 

2.30 

X0.6 

25  20.9 

18    4.4 

+  X  54  3 

-o7!i22 

0.5963 

0.0862 

-17 

-90, 

a  Scorpii 

X.2 

2.28 

X0.0 

26  12.4 

ax    9-5 

+  4  5x7 

-0.1219 

0.5966 

0.0766 

+X4 

-50 

B.  A.  C.  5800 

75 

2.13 

7.9 

26  31.8 

»Si4    2.5 

-  2  57.2 

-0.3084 

0.5959 

0.0236 

0 

-62 

A  Ophiuchi 

4.9 

4a.X2 

-  8.2 

-fl6  27.8 

14  29.6 

-  2  31.2 

-07345 

0.5959 

-0.0220 

-23 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

TtaSvAK's 

At  CoNjmionoii  m  R.  A 

Limiting 
Parallels. 

Rad'ntlcom 

NasMb 

Mag. 

i«97A 

DtSS2&k 

lS£^f^^ 

HowAngU 
N 

Y 

if 

f 

N. 

S. 

Am, 

AM 

• 

m 

• 

«    h     m 

h    m 

• 

• 

B.A.C.58X3 

6.8 

•KI.XI 

-8.a 

-96  24.0 

M  14  49.4 

-  2  Z2.3 

-0  7954 

0.5958 

-0.0212 

-26 

-90 

38  Ophiuchi 

6.7 

2.Z2 

7.9 

26  3Z.Z 

15  20.3 

-  X  42.7 

'-0.687Z 

0.5957 

0.0195 

-20 

-90 

43  Ophiachi 

5.8 

2.IZ 

l'^ 

28    2.7 

27  47* 

17  28.3 

4  0  20.Z 

40.8280 

0.5952 

-0.0128 

462 

.+  6 

3  Sagittarii 

4-« 

2.00 

6.S 

S4    2  4Z.2 

4  9   Z0.2 

40.5880 

0.5923 

40.0159 

+51 

-  9 

B.A.C.6194 

5X 

Z.86 

49 

27    4.8 

14  28.S 

-  3  31.0 

40.2608 

05866 

0.0514 

+32 

-28 

X  Sagittarii 

2.9 

+z.8z 

-5.x 

-25  28 J 

z8  23.8 

4  0   Z4.9 

-Z.Z596 

0.5843 

40.0628 

-48 

-90 

B.A.C.6369 

6.2 

1.72 

4.4 

25    6.9 

»8    1     4-9 

4  6  40.3 

-X.OS44 

0.5800 

0.0812 

-38 

-90 

f  Sagittarii^ 

3.7 

1-73 

3.7 

27    5.9 

z  22.4 

4  6  57.Z 

4Z.OI25 

0.5798 

0.0824 

+63 

-18 

ff  Sagittarii 

«.3 

Z.68 

3.6 

26  25.5 

5  14  9 

4ZO  40.6 

40.6599 

0.5770 

00929 

+61 

-  6 

^Sagittarii 

54 

157 

a.9 

25  261! 

Z3  32.4 

-  5  20.9 

40.4959 

0.5708 

0.1143 

452 

-15 

X^  Sagittarii 

5.4 

-W.52 

-9.8 

-84  42.6 

17  35.3 

17  38.4 

-  z  27.Z 

40.2255 

0.5676 

40.1242 

+37 

-31 

;t«  Sagittarii 

6.3 

X52 

2.8 

M  36.9 

-  z  24.2 

40.1343 

0.5675 

ai243 

+33 

-36 

;t«  Sagittarii 

5^ 

1.5X 

2.9 

a4    9.9 

Z7  42.0 

-  z  20.7 

-0.3268 

0.5675 

0.1245 

+  9 

-63 

A^  Sagittarii 

5-7 

1-47 

2.2 

24557 

22    6.8 

+  2   54.3 

41.0590 

0.5639 

0.1348 

+65 

421 

ii»  Sagittarii 

4.7 

Z.46 

2.2 

25    ^7 

22  23.6 

4  3   10.6 

4Z.2703 

0.5637 

0.1355 

+65   +46II 

53  Sagittarii 

6.7 

+143 

-2.6 

-23  39.8 

23  44-8 

4  4  28.8 

-0.0566 

0.5626 

40.1386 

+24 

-46 

B.  AC.  6727 

6.2 

X.43 

3.5 

23  39  9 

23  52.2 

+  4  35-9 

-0.0349 

0.5625 

0.1388 

+25 

-45 

4  Capricomi 

6.Z 

Z.22 

X-4 

22    7.7 

M  z6  26.Z 

-  3  25.6 

40.9505 

0.5486 

0.1730 

+68 

412 

V  Capricomi 

I-7 

Z.09 

2.0 

z8  30.Z 

aT  2  30.9 

4  6  z8.6 

-1.0382 

0.5403 

0.1906 

-24 

-90 

19  Capricomi 

6.1 

Z.08 

1.2 

z8  z8.8 

9  24.3 

-zz    Z.7 

40.  Z 1 24 

0.5348 

0.2013 

441 

-37 

21  Capricomi 

6.4 

+0.99 

-z.z 

-Z7  56.0 

Z2    Z7.O 

-  8  Z4.6 

40.2939 

0.5326 

+0.2054 

+5X 

-27 

^  Capricomi 

4.1 

0.96 

z.o 

17  38.5 

Z4  42.S 

-  5  53.8 

40.4887 

05307 

0.2088 

462 

-17 

29  Capricomi 

57 

0.92 

z.z 

Z5  360 

Z9  28.1 

-  z  17.2 

-0.6750 

05274 

0.2x50 

4  2 

-90 

42  Capricomi 

56 

0.78 

0^4 

X4  30.4 

»8    8  Z4.4 

4ZZ    Z5.4 

•W.9995 

0.5186 

0.2292 

+75 

412 

50  Capricomi 

6.9 

a76 

0.9 

zs  Z0.2 

xo  51.3 

-ZO  22.5 

-0.8999 

0.5169 

0.23x7 

-  9 

-^ 

^  Aquarii 

6.8 

40.64 

-0.2 

-II  Z9.6 

23    51 

4   Z   29.4 

4Z.0926 

05x04 

40.2416 

+79 

4l8 

B.AC.  7774 

6.4 

0.62 

0.3 

9  33^ 

99    2  25.0 

+  4  43.4 

-00081 

0.5084 

0.2438 

440 

-43 

p  Aquani  * 

5-^ 

o.6z 

-0.5 

8  2a3 

4  1 0.0 

+  6  25.3 

-0.8907 

0.5076 

0.2449 

-  6 

-90 

67  Aquarii 

6.4 

0.30 

4«.t 

7  30.Z 

z6  24.0 

-  5  4X.8 

4Z.24t39 

0.5026 

0.2509 

482 

429 

B.AC.  7951 

6.7 

0.48 

-0.2 

4  45  8 

z8  54-2 

-  3  15.8 

-X.O969 

0.5017 

0.25x8 

-19 

-90 

B.AC.  7986 

5f 

40.46 

40.2 

-  5  32^ 

22  50.8 

4  0  34-2 

40.7368 

0.5005 

40.2530 

482 

+  5 

B.  AC.  7993 

6.6 

0.45 

0.3 

5  2Z.6 

23  59.2 

4  z  40.5 

+0.8337 

0.5002 

02533 

+85 

4  I 

12  Pisciam 

6.8 

034 

0.9 

-  z  36.1 

80  Z7  36.2 

-  5  ".7 

♦X.2345 

0.4964 

0.2552 

488 

428 

15  Pisciam 

6.6 

0.32 

0.8 

40  44.7 

20  53.6 

-  X  59-8 

-0.4884 

0.4962 

0.2550 

+18 

-72 

16  Pisciam 

5.8 

a32 

0.8 

I  3X  9 

2Z  24.Z 

-  z  30.Z 

-Z.2Z8Z 

0.4960 

6.2550 

-27 

-88 

X  Pisciam 

4.5 

40.30 

4Z.O 

4  Z   Z2!8 

81    0  31.2 

4   Z  •3Z.8 

-0.0774 

0.4959 

40.2546 

+39 

-47* 

19  Pisciam 

4-9 

0.30 

z.o 

2  54.9 

2  54.8 

+  3  51.5 

-X.33X6 

0.4956 

0.2542 

-39 

-87 

22  Pisciam 

5.0 

0.28 

X.3 

2  21.5 

5  59.x 

4  6  50.7 

40.058Z 

0.4955 

0.2535 

+46 

-40 

25  Pisciam 

^ 

40.27 

+X4 

4   Z   3Z.Z 

NEW 

6  36.0 
MOON, 

4  7  26.6 

4Z.Z343 

0.4955 

+0.2534 

490 

420 

APRIL. 

Z5  Arietis 

5.7 

4«l3S 

46CZ 

419    1.0 

»    8  3X.5 

♦  7  X7.X 

-Z.1332 

0.5x33 

+0.1937 

-24  -71  1 

B.AC.  686 

7.2 

0.23 

6.3 

19    8.0 

ZO   ZZ.O 

+  8  53.7 

-0.9447 

0.5140 

0.1914 

-10 

-71 

9  Arietis 

5.7 

4a24 

-^6.3 

419  25.6 

Z2  21.5 

♦zz    0.2    -0.8570 

0.5x50 

40.1883 

-  4 

-71 

23  Ariatis 

V 

0.24 

t'l 

19  I3.I 

Z2   52.9 

4ZZ  307 !  -0  5244 

0.5x52 

0.1875 

+15 

-63 

26  Arietis 

6.0 

0.28 

6.6 

X9  24.0 

z8  4X.5 

-  6  51.3 

+0.3353 

0.51791    0.1789 1 

+63 

-16 

V  Arietta 

F 

0.29 

7-3 

2Z   3Z.Z 

22  46.Z 

-  2   54.x 

-Z.302Z 

0.5198 

0.X725 

-46 

-68 

fi  Arietta 

6.0 

0.32 

7.0 

19  34.5 

4    0  34  0 

-   I      9.4 

41.1655 

0.5206 

0.1696 

+90 

+36 

e  Arietis 

4.6 

+0.37 

+7.5 

420  55.8 

8  52.5 

4  6  53.8 

4x0098 

a5245    40.1556 

490 

+26 

64  Arietis 

57 

0.45 

8.4 

24  21.7 

20  59.0 

-  5  22.7 

-1.0523 

a5302;    0.1333 

-21 

-66 

7  Taari 

6.0 

0.50 

8.5 

24    7-3 

•    2  497 

-  0  4X.3 

-0.1620 

0.5324  \    ai238 

+34 

-35 

zz  Taori 

6.7 

0.53 

8.9 

24  59.9 

4  48*7 

♦  2  XZ.9  j  -0.7764 

0.5338 !    aii78 

-  I 

-65 

^  Pleiadam 

6.3 

0.56 

8.7 

23  58.1 

644.Z 

+  4    3-5 

40.59x7 

0.53461    0.1x39 

+85 

+  5 

17  Tfifcori  • 

4.3 

40.56 

48;6 

♦23  47.5 

•46.3 

44    5.6 

+0.79x3 

a5346j  -KXX138 

+90 

417 

430 
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ELEMENTS  FOR  THE  PREDICTION  OF  OGCULTATIONS. 

APRIL. 

Ths  Star's 

At  CoHnmcnoii  v  R.  A 

Unitiair 

Parallela. 

Red'na  trom 

Name. 

Mag. 

1897A 

Apparent 
DecOnation. 

Waabincton 
Mean  lima. 

H 

Y 

x^ 

y 

N. 

S. 

Aa 

AS 

a 

m 

•       f 

d    h     m 

h     m 

0 

i8  Taari 

6.3 

+0.56 

+  8.8 

+24  311 

5    653.6 

+  4  12.7 

-0.00x8 

0.5346 

40.1136 

+43 

-25 

19  Tauri 

50 

0.56 

8.7 

24    8.8 

6  55.3 

+  4  14.3 

40.4145 

0.5347 

OXX35 

+70 

-  4 

20  Taori 

50 

0.56 

S.7 

24    2.9 

7  X2.9 

+  4  31.4 

+0.5568 

0.5348 

0.XX29 

482 

+  4 

21  Tauri 

7.0 

a56 

8.7 

24  14.X 

7  15  0 

+  4  33-4 

+0.3531 

0.5348 

0.1 129 

4«5 

-  7 

22  Tauri 

7.0 

0.56 

8.7 

24  12.5 

7  19.0 

+  4  37.3 

40.3898 

0.5348 

0.X127 

+68 

-  5 

23  Tauri 

4.7 

+0.56 

+  8.6 

+23  37-8 

7  27.5 

+  4  45.5 

+X.0489 

0.5349 

40.XX24 

♦90 

+34 

ri  Tauri 

3.1 

0.57 

8.6 

23  47.3 

8    0.0 

+  5  X6.9 

40.9326 

0.5352 

O.XXX3 

+90 

+26 

27  Tauri 

4.0 

0.58 

8.6 

23  44.4 

8  47-4 

4-  6    2.9 

"•"'•^Z^s 

0.5355 

O.XO97 

490 

+36 

28  Tauri 

6.2 

0.58 

8.6 

23  49.4 

8  48.0 

+  6    3.3 

40.9818 

0.5355 

O.XO97 

♦90 

+29 

B.  A.  C.  1x92 

6.0 

0.58 

9.0 

25  16.2 

9  x8.o 

+  6  32.4 

-0.5695 

0.5357 

0.1086 

4-XX 

-57 

P  Tauri 

6.0 

•ho.68 

+  9-3 

+26  Z2.9 

x8  50.6 

-  8  X3.9 

-0.6769 

0.5396 

4o.o88x 

+  4 

-62 

X  Tauri 

5.7 

0.75 

9.0 

25  23.3 

•    0  X6.3 

-  2  59.0 

40.6847 

0.54x6 

40.076X 

490 

+X4 

136  Tauri 

5.3 

1.33 

8.3 

27  35.4 

7  X7    0.8 

-XX  384 

-0.6043 

0.5504 

-0.0215 

+  8 

-53 

139  Tauri 

53 

X.35 

7.6 

25  56.6 

19    7.3 

-  9  36  3 

4X.1506 

0.5505 

0.0267 

490 

+50 

e  Geminorum 

3.2 

1.64 

5-7 

25  I4.X 

8  15  30.8 

+XO    4.6 

40.8599 

0.5500 

0.0764 

490 

+«5 

Mars    . 

+25  9.6 

x6  Z9.9 

+XO  5a.x 

40.8765 

0.5272 

-0.0765 

♦90 

♦25 

37  Gemiuorum 

6.3 

+1.71 

+  54 

25  30.3 

20  34  3 

-9    24 

40.X466 

0.5494 

0.0887 

+52 

-X5 

39  Geminorum 

6.3 

1.74 

5.5 

26  I3.X 

22    6.8 

-  7  33.1 

-0.7644 

0.5492 

0.0923 

-   X 

-64 

40  Geminorum 

6.3 

1-74 

5.4 

26  3.3 

22  24.6 

-  7  15.9 

-0.6x64 

0.5492 

0.0930 

4.8 

-58 

6>  Geminorum 

57 

X.74 

4.6 

24  21.8 

23  45.6 

-  5  57.7 

4-1.0886 

0.^90 

0.0962 

+90 

+38 

48  Geminorum 

6.0 

•I-Z.80 

+  4.2 

+24  I8.X 

9    4  14.4 

-  X  38.3 

40.6987 

0.5485 

-O.X067 

+90 

+12 

49  Geminorum 

7.2 

Z.82 

4-7 

25  55.3 

4  27.5 

-  X  25.5 

-X.0744 

0.548X 

O.X067 

-24 

-^ 

B.  A.  C.  2363 

7-3 

1.82 

4-3 

24  53.2 

5    7.3 

-  0  47  3 

-0.0289 

0.548X 

0.1087 

+41 

-26 

52  Geminorum 

6.3 

.1.82 

4.3 

25  3.9 

5  13-9 

-  0  40.8 

-0.2323 

0.548X 

O.Z089 

+30 

-37 

A  Geminorum  . 

57 

1.88 

4.0 

25 15.0 

9  xo.o 

+  3    7.1 

-0.8767 

0.5474 

0.1179 

-  8 

-65 

82  Geminorum 

6.3 

+24K> 

+  2.0 

+23  23.8 

20  30.4 

-  9  55.8 

^3632 

0.545X 

-0.1430 

+23 

-47 

84  Geminorum 

6.8 

2.01 

1.4 

22   36.0 

22    32.5 

-  7  57.9 

40.194X 

0.5446 

0.1473 

+55 

-x8 

7  Cancri 

6.3 

2.07 

0.8 

22   21.6 

10    3  28.1 

-  3  12.4 

-0.3010 

0.5435 

O.X576 

4<Z6 

-45 

f£^  Cancri 

6.3 

2.09 

0.8 

22   55.8 

4  34-7 

-  2    8.0 

-1.084 1 

0.5432 

O.X599 

-22 

-^ 

ffi  Cancri 

5.7 

2.08 

+  0.4 

21    52.8 

5  15  7 

-X28.4 

-0.0763 

0.5430 

o.x6x2 

+39 

-34 

B.A.C.2788 

6.0 

+2.13 

-  0.9 

+2X      4.3 

XX     1.7 

+  4    5.9 

-0.X790 

0.5418 

-O.X728 

+33 

-40 

fl  Cancri 

5.4 

2.20 

1-3 

20  47.4 

16  43.3 

+  9  35.9 

-0.894* 

0.5405 

01837 

-  8 

-69 

35  Cancri 

6.3 

2.20 

1.8 

19  5^-6 

17  56.5 

-fxo  46.8 

-0.2243 

a540i 

0.1860 

+31 

-44 

B.  A.  C.  2899 

7.2 

2.20 

2.2 

19  37-6 

19    4.7 

•i-xx  52.6 

-0.XO13 

0.5399 

0.1880 

+38 

-37 

38  Cancri 

7.0 

2.22 

2.2 

20    8.5 

X9  57^ 

-XI  x6.o 

-0.8x17 

05397 

0x897 

-  2 

-70 

B.  A.  C.  2914 

7.2 

+2.22 

-  2.3 

*+i9  54-2 

20    X.8 

-XX   X2.X 

-0.5728 

0.5397 

-O.X898 

+X2 

-65 

39  Cancri 

7.0 

2.23 

2.1 

20  22.2 

20    8.6 

-XX    5.6 

-X.0882 

05397 

0.1900 

-21 

-701 

40  Cancri 

7.3 

2.23 

2.Z 

20  20.x 

20  X0.9 

-XX    M 

-X.0571 

0.5397 

0.X90X 

-19 

-70 

B.  A.  C.  2919 

7.3 

2.23 

2.2 

20    2.0 

20  X6.2 

-xo  58.3 

-0.7554 

0.5397 

0.1902 

+  I 

-68 

e  Cancri 

7.2 

2.22 

2.3 

19  54.5 

20  18.5 

-xo  56.0 

-0.63x6 

05397 

0.1903 

+  9 

-68, 

£  Cancri 

7.1 

+2.23 

-   2.6 

+20    5.0 

20  26.0 

-xo  48.7 

-0.8405 

0.5396 

-0.1905 

-  4 

-70 

B.  A.  C.  2931 

7.5 

224 

2.2 

20  14.4 

20  56.7 

-xo  19.X 

-X.X03X 

0.5395 

O.I9I5 

-22 

-70 

A  Cancri 

4.0 

2.23 

3.0 

18  31.9 

22  17.3 

-9    X.I 

40.4392 

0.5392 

0.1939 

470 

-11 

68  Cancri 

7-5 

2.30 

4.2 

17  29.0 

11    6  X3.4 

-  X  20.8 

-0.0539 

0.5376 

+40 

-381 

B.  A.  C.  3103 

75 

2.32 

4.6 

17  31.5 

8  20.x 

♦  0  41.7 

-0.539X 

0.5372 

0.2x10 

+14 

-65 

«•»  Cancri 

6.3 

+2.31 

-   5.5 

+X5  24.6 

II  X2.7 

♦  3;»8.5 

4X.0592 

0.5367 

-0.2x56 

+90 

+22! 

7r«  Cancri 

6.0 

2.33 

5.7 

15  22.0 

12  33  7 

+  4  47.0 

40.8097 

0.5365 

0.2X77 

+90 

+  6 

7  Leonis 

6.3 

243 

7.3 

14  50.2 

22  15.8 

-  9  50-X 

-0.8218 

05351 

0.2320 

-  I 

-75, 

II  Leonis 

6.8 

2.43 

7.5 

14  48.6 

23  16.4 

-  8  5X.5 

-X.0282 

0.5350 

0-2334 

-X5 

-75' 

18  Leonis 

6.0 

2.45 

8.7 

12  16.9 

1»    3  14.6 

-5    x.x 

40.6503 

05346 

0.2386 

+87 

-  5; 

19  Leonis 

7.0 

+2.44 

-8.8 

+12    2.5 

3  44.4 

-  4  32.3 

♦0.7791 

0.5345 

-0.2392 

^ 

+  2' 

21  Leonis 

6.8 

2.45 

8.9 

12  19.2 

5  20.x 

-  2  59.7 

40.X080 

05344 

0.24x2 

+48 

-33 1 

23  Leonis 

6.3 

2.47 

8.6 

13  32.7 

5  25.2 

-  2  54  8 

-X.X752 

05344 

0.2414 

-25 

-76 

A  Leonia 

4-7 

2.50 

10.4 

TO  30.0 

13  25.8 

+  4  50.2 

-0.OXX5 

0.5341 

0.2507 

+42 

-41 

44  Leonis 

6.0 

2.55 

ZI.6 

9  18.3 

21  38.3 

-XI  13.3 

-0.880X 

0-5343 

0.2589 

-  4 

-81 

48  Leonis 

5.5 

+2.56 

-xa.5 

+  7  28.8 

It   a  XO.X 

-  6  50.3 

-0.2024 

0.5346 

-0.2633 

♦3« 

-53 
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ELEMlENTS  FOR  THB  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Tm  Stak's 

At  CoMjuiionoii  m  R.  A. 

Umiilnc 
Parallel!. 

Rad*iis  from 

Nam*. 

Mag. 

1897A 

DeSSSIS^ 

WMhIscten 
Mean  Tune. 

Hoar  Ancl* 
H 

Y 

^ 

/ 

N. 

a 

A« 

iA 

S 

m 

• 

d    b     m 

h     m 

• 

• 

351  Seztantis 

tA 

■W.54 

-X3.7 

♦  5  17  0 

18    6  X2.3 

-  2  56.1 

40.9604 

0.5350 

0.2660 

+90 

+ZO 

37  Sextantis 

6.3 

*'55 

134 

654.7 

738.1 

-  X   4Z.0 

-X.0355 
-ao9x6 

0.5353 

0.2670 

-X4 

-83 

i/Laonis 

5.3 

2.58 

14.6 

4  10.0 

X4  18.9 

♦4  54  7 

0.5364 1    0.271  z 

+38 

-47 

/^Leonis 

6.2 

2.57 

15.3 

2  30.6 

17  19.0 

+  7  48  8 

+0.7602 

0.5370 

0.2726 

+90 

-  3 

75  Leonis 

5.7 

2.61 

157 

2  34.3 

22     8.7 

-zz  3Z.O 

-0.6236 

0.5382 

0.2746 

+ZI 

-83 

76  Leonis 

6.3 

•(^.6x 

-X5.8 

4-  a  Z2.6 

22  54-5 

-zo  46.7 

-04714 

0.5385 

-0.2749 

+19 

-7x 

79  Leonis 

6x> 

2.63 

16.0 

4  X   58.x 

14    I  175 

-  8  28.6 

-0.8824 

0.5391 

0.2756 

-  4 

-88 

V  Leonis 

44 

2.65 

17.0 

-  0  15.6 

7  iM 
IS    8  56.6 

-  2  4Z.6 

-0.3043 

0.5412 

0.2768 

+27 

-60 

q  Virginis 

5.7 

2.75 

194 

8  534 

-  X  53-9 

+1.Z870 

0.5536 

0.2705 

+8z 

+24 

X  Virginis 

5.« 

2.77 

X94 

7  26.x 

ZX   2X.X 

4-  0  25.6 

-0.8974 

0.5550 

0.2689 

-  6 

-90 

^  Virginis 

P 

+2.80 

-19.6 

-  8  59.1 

17  55-3 

+  6  45.7 

-X.Z188 

0.5592 

-0.2636 

-22 

-90 

75  Virginis 

6.0 

2.87 

19.9 

14  50.3 

\%  XO   Z2.0 

-  X  33  3 

+0.479Z 

0.5706 

0.2444 

+64 

-z8 

83  Virginis 

6lO 

2.90 

X9.6 

15  40.0 

14   59.2 

4  3    2.2 

40.Z367 

0.5741 

0.237X 

+44 

-36 

85  Virginis 

6.5 

2.90 

Z9.6 

15  15.3 

Z5  26.  z 

♦  3  29.0 

-0.3717 

0.5753 

0.2364 

+17 

-65 

B.A.C.47a2 

5.8 

2.95 

18.9 

17  43.5 

17    3  25.6 

-  8  59.2 

-0.6662 

0.5834 

0.2145 

-  z 

-90 

42  Librs 

S7 

4-3.06 

-15.0 

-23  29.2 

18  zz  474 

-  I  56  6 

-0.7229 

0.6034 

-0.Z327 

-Z2 

-90 

^Scorpii 

53 

3.08 

14.2 

25  26.5 

Z5  42.6 

4  z  48.7 

40.7022 

0.6050 

0.Z209 

+64 

-  3 

A'Scorpii 

5.2 

3.07 

14.X 

25    X4 

z6  4X.2 

4  2  44.8 

40Z736 

0.6054 

o.zz8o 

+33 

-33 

B.A,C.5253 

5.8 

3.06 

14.3 

24  13.8 

z6  48.3 

4  2  5Z.7 

-0.62x5 

0.6054      0.1x76 

-8 

-90 

B.A.C.5254 

5^ 

305 

143 

23  40.5 

z6  49.4 

4  2  52.7 

-Z.Z700 

0.6054 '   O.ZI74 

-45 

-90 

3  Scorpil 

6.7 

+3.07 

-X4.0 

-24  56.5 

»7    44 

4   3      7-0 

40.0479 

0.6055    -O.ZI68 

+27 

-40 

4  Scorpii 

6.3 

S.08 

13.8 

25  58.0 

Z7  22.  z 

4  3  24.0 

+Z.0220 

0.6056     O.ZI59 

+64 

+19 

TT  Scorpii 

34 

3.08 

13.7 

25  49.3 

z8  36.2 

+  4  35  0 

40.7388 

0.6060     O.ZI23 

+63 

-  X 

B.  A.  C.  5314 

5.7 

307 

134 

25  349 

20  Z5.3 

4  6    9.8 

40.32Z9 

0.6066 

0.Z069 

+41 

-25 

B.  A.  C.  5347 

6.0 

3.08 

13.0 

96    3.2 

21  59  5 

+  7  49-6 

40.6063 

0.6070 

aioi5 

+58 

-  9 

ff  Scorpii 

3-4 

+3.05 

-12.5 

-25  20j9 

19    2  46.7 

-"  35.5 

-0.5379 

0.6080 

-0.0863 

-  6 

-80 

a  Scorpii 

Z.2 

3.05 

11.8 

26  X24 

5  45.6 

-8444 

40.0669 

0.6084 

0.0766 

424 

-39 

22  Scorpii 

55 

303 

12.1 

24  53.5 

6    4.3 

>  8  26.4 

-1.2574 

0.6084 

0.0756 

-59 

-90 

25  Scorpii 

7.0 

3.0X 

10.9 

25  20.6 

Z2      7.4 

-  2  39.0 

-Z.2I07 

0.6086 

0.0559 

-54 

-90 

B.A.C.5800 

7.5 

2.98 

8.8 

26  5Z.8 

22      4.3 

+  6  52.3 

-0.0939 

0.6076 

0.0229 

+ZZ 

-48 

A  Ophiachi 

4.9 

+2.96 

-9.x 

-26  27.2 

22   30.5 

4  7  174 

-0.5Z24 

0.6073 

-0.02Z4 

-zz 

-78 

B.  A.  C.  58x3 

6.8 

2.96 

9.1 

26  24.0 

22   49.7 

4  7  35.8 

-0.5718 

0.6072 

0.0204 

-14 

-84 

38  Ophiachi 

6.7 

2.96 

8.7 

26  3X.X 

23    19.6 

+  8    4.3 

-0.4645 

0.607  z 

0.0Z87 

-9 

-74 

43  Ophiachi 

5.8 

2.97 

7-9 

28    2.7 

80    z  23.2 

+XO    2.7 

4Z.0278 

0.6065 

-0.0ZZ9 

+62 

+2Z 

3  Sagittarii 

4-« 

2.89 

64 

27  47.6 

zo  18.2 

-  5  25.0 

40.8038 

0.603  X 

40.0Z7Z 

+62 

+  4 

BAG.  6194 

5.1 

44.78 

-  44 

-27    4.8 

21  43  6 

4  5  31  8 

40.492Z 

0.5965 

40.0530 

+47 

-15 

a  Sagittarii 

2.9 

2.7X 

4.3 

25  28.8 

SI    z  3Z.9 

4  9  10.7 

-O.903Z 

0.5938 

0.0644 

-29 

-90 

B.  A.  C.  6369 

6.2 

2.63 

3.1 

25    6.9 

8    Z.8 

-  8  35  3 

-0.7967 

0.5888 

0.0833 

-2Z 

-90 

A  Sagittarii 

2.3 

2.60 

2X> 

26  25.5 

Z2      5.0 

-  4  41  8 

40.8980 

0.5855 

0.0946 

+64 

+10 

if  Sagittarii    * 

54 

2.49 

Z.X 

25  26.x 

20   ZO.O 

+  3    4.2 

40.7424 

0.5783 

azi6o 

+65 

-  z 

;t»  Sagittarii 

5-4 

«43 

-0.7 

-M  42.5 

%%  0  7.5 

4"  6  52.6 

'W4774 

0.5746 

+0.1258 

+52 

-z6 

;t«  Sagittarii 

6.3 

243 

0.7 

24  36.9 

0  zo.a 

4  6  55  2 

+0.3877 

0.5746 

0.1260 

+47 

-2Z 

i»  Sagittarii 

5.6 

2u|a 

-  08 

24    9.9 

0  Z3.7 

4  6  58.5 

-0.0675 

0.5745 

0.Z261 

+22 

-47 

53  Sagittarii 

6.7 

2.33 

O.X 

23  39.7 

6    8.5 

-XX  20.0 

40.2032 

0.5672 

0.1397 

+38 

-32 

B.A.C.6727 

6.2 

233 

ao 

23  39  9 

6  15.9 

-xz  Z2.9 

+0.2230 

0.5671 

az40o 

+39 

-31 

4  Capricomi 

6lz 

+2.10 

+  X.7 

-22    7.7 

22  3Z4 

+  4  27.2 

4  X. 2032 

0.5529 

40.Z740 

+68 

+33 

0  Capricomi 

6.2 

199 

1.3 

x8  554 

»8    3  51.5 

+  9  36.x 

-Z.Z849 

0.5478 

0.1835 

-38 

-90 

V  Capricomi 

5.7 

1. 91 

14 

18  30.0 

8  27.7 

-  9  57.x 

-0.7669 

0.5435 

O.X9Z2 

-  7 

-90 

19  Capricomi 

6.1 

183 

2.3 

18  x8.8 

Z5  z6.2 

-  3  22.3 

40.37Z7 

0.5372 

020x5 

+54 

-23 

21  Capricomi 

6.4 

X.79 

2.6 

17  55.9 

z8    7.2 

-  0  36.9 

+0.55ZZ 

0.5348 

02055 

+66 

-13 

9  Capricomi 

4.1 

41.76 

+  2.8 

-17  38.5 

20  3Z.4 

♦  X  42.6 

+0.744Z 

0.5326 

+0.2087 

+71 

-  3 

29  Capricomi 

5.7 

1.68 

2.6 

15  359 

^4  1  X4.7 

4  6  z6.8 

-0.4148 

0.5286 

0.2146 

+15 

-68 

42  Capricomi 

5.6 

1.53 

35 

14  30.3 

13  5C.6 

-  5  25.Z 

+Z.2426 

0.5x90 

0.2282 

+75 

+32 

50  Capricomi  . 

6.9 

147 

2.9 

X2  laz 

16  33.1 

-  2  534 

-0.6507 

0.5159 

0.2306 

+  5 

-«7 

/)  Aqaarii 

6.8 

1-34 

3-7 

XI  X9.6 

w  445.6 

+  8  57.3 

+X.323I 

0.5095 

0.2399 

+79 

+40 

0  Aquarii 

4-4 

+X.28 

+  3.1 

-  8  17.7 

8    4.3 

-XX  49.9 

-Z.Z359 

a5076 

+0.24Z9 

-23 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  | 

APRIL. 

11 

Thb  Stak's 

A. 

Unitiiic 
Parallels. 

AV  COMJUMOTMM  n  R. 

Name. 

Mag. 

Rad'ns  from 
1897A 

Apparent 
DecfinatioB. 

Wathincton 
Mean  'Hma. 

HoorAngla 
H 

Y 

af 

y 

N. 

A« 

Ai 

t 

m 

•       t 

d    h     m 

h     m 

•    .!l 

B.  A.  C.  7774 

6.4 

4-1.29 

+3-5 

-  9  33.2 

»«    8     5.4 

-iz  48.8 

40.2206 

0.5076 

40.2419 

+53 

-30 

p  Aquarii 

56 

X.26 

3-3 

8  20.2 

9  50.6 

-zo    6.7 

-o.66ao 

aso66 

0.2429 

*  7 

-87 

B.  A.  C.  7951 

6.7 

Z.08 

3.4 

4  45.7 

M    0  36.2 

+  4  X3.6 

-0.89x8 

0.5002 

0.2493 

-  5 

-90. 

B.  A.  C.  7986 

5-9 

X.06 

39 

5  32.x 

4  33.C 

+  8    4.3 

+0.9348 

0.4988 

02503 

i^ 

+  7' 

B.  A.  C.  7993 

6.6 

1.05 

39 

-  5  2X,6 

54^.3 

+  9  zz.o 

+Z.03Z3 

04984 

02506 

■»«5 

+X3| 

9  Pisciam 

6.6 

+0.87 

+34 

+  0  33.4 

aa    9.2 

•f.   Z    Z0.6 

-x^35 

04947 

40.2522 

-33 

-«9' 

12  Pisciam 

6.8 

0.88 

40 

-  I  36.1 

23  23.8 

+  2  23.2 

♦  5  S6.3 

+Z.4OZ5 

0.4945 

0.252X 

488 

450 

15  Pisciam 

6.6 

0.83 

36 

+  0  44.7 

Vt    2  42.3 

-03327 

0.494X 

0.25x8 

+23 

"f* 

16  Pisciam 

5.8 

0.82 

3.6 

I  3X  9 

3  X3.0 

4.  6    6.2 

-Z.0643 

0.4940 

0.25x8 

-x6 

-88 

X  Pisciam 

4-5 

0.80 

3.7 

Z    Z2.8 

6  2X.Z 

+  9    9X 

40.0714 

0.4938 

0.25x4 

+47 

-» 

19  Pisciam 

4-9 

+0.77 

+3-5 

+  a  550 

8  45.5 

•fxx  29.6 

-Z.Z898 

04936 

40.25x0 

-25 

-87 

22  Pisciam 

50 

0.76 

38 

s  2Z.5 

XX  50.7 

-  9  30.3 

40.Z95Z 

0.4936 

aa504 

+54 

-32 

25  Pisciam 

6.4 

0.77 

4-0 

I  sx.i 

12  27.8 

-8  54.2 

+Z.a7z6 

04935 

0.2502 

+90 

+32 

45  Pisciam 

6.9 

0.62 

4-0 

7    7.4 

%%    632.3 

+  8  40.7 

-0.42Z8 

0.4949 

0.2435 

4ax 

-66 

51  Pisciam 

5-8 

0.61 

4-4 

«  23.3 

zo  Z4.2 

-XX  43.5 

+X.2865 

04954 

0.24x6 

+90 

*36 

75  Pisciam 

6.0 

40.49 

+4-5 

+12  24.3 

«•    4  514 

•f  6  2^.8 
-  4  30.9 

-0.9733 

0.4909 

4a2286 

-10 

-78 

71  Pisciam 

37 

044 

4-9 

X4  49.0 

x8  14.4 

-0.6772 

0.5049 

0.2160 

*J 

-75 

xoi  Pisciam 

«.3 

0.44 

5.x 

X4    8.2 

20  3*4 

-  tt  23.8 

40.5680 

0.3059 

0.2x36 

480 

-  8 

105  Pisciam 

6.3 

•K)43 

+5.X 

+15  53.x 
NEW 

MOONy 

-  0  24.6 

-0^382 

a5o69 

40.azo5 

-9 

-74 

MAY. 

23  Taari 

4-7 

+0.51 

+7-3 

+23  37.8 

»  13  3X.0 

-zi  aa.6 

40.9089 

0.5368 

40.XZ08 

490 

+24 

ri  Taari 

3-x 

0.52 

7.3 

23  47  3 

X4    44 

-zo  51.2 

40.79x6 

0.5370 

0.1097 

490 

4x7 

27  Taari 

4.0 

+0.52 

+7.3 

+23  44.4 

X4  5X.8 

-xo    5.3 

•«>9342 

0.5374 

40.xo8x 

490  426 

28  Tauri 

6.2 

052 

7-3 

23  49-4 

X4  5a-3 

-zo    4.9 

40.8392 

0.5374 

0.X08X 

490  420  ■ 

B.  A.  C.  ZZ92 

6.0 

0.52 

7-5 

25  16.2 

Z5  22.2 

-  9  35-9 

-0.7150 

0.5376 

0.1070 

+  2   -455. 

p  Tauri 

6.0 

057 

7.7 

26  Z2.8 

8    0  54-3 

-  0  22.8 

-0.8401 

0.5415 

0.0866 

-61-64 

a:  Taari 

5.7 

a62 

7.6 

25  23.3 

6  19.8 

+  4  5x9 

40.5x42 

0.5434 

40.0745 

+78  j  +  5 

125  Taari 

6^ 

+0.95 

+7.0 

+25  50.5 

4  17    8.x 

-  9  3X.X 

+Z.X80X 

0.5504 

-0.0081 

+90I+55' 

136  Taari 

5«3 

I.OI 

7.2 

27  35  4 

23    9.9 

-  3  4x8 

-0.8430 

0.5517 

0.0229 

-  71-62 

139  Taari 

5-3 

1.03 

6.7 

25  56.6 

6    I  Z7.X 

-  X  39  0 

40.9187 

0.5505 

0.0280 

490  433 

E  Geminorum 

3.2 

1.26 

5-2 

25  M-x 

2Z  5Z.6 

-  5  47X 

40.6036 

0.5484 

0.0756 

487 

4IO, 

37  Geminorum 

6.3 

1.32 

50 

25  30.3 

•    2  58.5 

-  0  5Zj0 

-azz92 

0.5477 

0.0892 

+36 

-29 

39  Geminorum 

6.3 

+1-34 

+5.1 

+26  13.0 

4  3«.a 

+  0  39.8 

-X.0382 

0.547X 

-0.0928 

-2X 

^1 

40  Geminorum 

6.3 

1.35 

50 

26    3.3 

4  50^ 

+  0  57.2 

-0.8889 

0.5470 

0.0935 

-10 

-64 

Li  Geminorum 

5-7 

1.35 

4.4 

24  2Z.8 

'  6  Z2.3 

+  2  Z6.5 

40.8267 

0.5467 

0.0966 

490 

421 

48  Geminorum 

6.0 

1.40 

4.x 

24  z8.z 

zo  45.0 

+  63^ 

40.4296 

0.5456 

0.1069 

+71 

"*t 

B.  A.  C.  2363 

7.3 

1.41 

4« 

24  53.2 

XX  38.7 

+  7  3X-7 

-0.3090 

0.5453 

6.X089 

426 

-4x' 

52  Geminorum 

6.3 

+X.42 

+4.2 

+25    3.9 

XX  454 

+  7  38.2 

-0.5002 

0.5453 

-ai09x 

+15 

-52 

j    A  Geminorum 

5-7 

146 

3-9 

25  15.0 

15  45.2 

•i-zz  29.9 

-X.X624 

0.5442 

azz79 

-32 

-65 

82  Geminorum 

6.3 

X.58 

a.4 

23  23.8 

T    3  X7.7 

-  Z  2Z.O 

-0.6534 

0.5409 

0.1423 

4  6 

-64 

Mars 

22  59.0 

4  34  7 

-  0     ^.5 

-0.3922 

0.5163 

0.X401 

421 

-50, 

84  Geminorum 

6.8 

1.60 

19 

22  36.0 

5  22.2 

+  0  39  4 

-0.0978 

0.5402 

ai466 

+37 

-34 

1    7  Cancri 

C.3 

+1.65 

+X.3 

+22  2X.6 

xo  24.0 

+  5  3X.X 

-^5950 

0.5386 

-0.1566 

4IO 

-63 

1    |U*  Cancri 

57 

1.67 

+X.O 

21    52.9 

xa  Z3.9 

+  7  X74 

-0.3668 

0.538X 

0.160X 

+23 

-50 

1        B  A.  C.  2788 

6.0 

1.72 

-o.x 

21    4-3 

x8    78 

-zz    0.3 

-0.4759 

0.5365 

0.17x3 

4X7 

-57 

7  Cancri 

54 

1.79 

0.7 

20  47.4 

23  57  7 

-  5  aa.o 

-X.2009 

0.5344 

o.x8x7 

-32 

-69 

35  Cancri 

6.3 

X.79 

0.8 

19  56.6 

8    z  Z27 

-4    94 

^523X 

0534X 

0.1839 

+X4 

-61 

1        B.  A.  C.  2899 

7.2 

+1.80 

-X-4 

+19  37.6 

a  8a.a 

-  3    2  2 

-0.3974 

0.5337 

-0.1859 

42  Z 

-54 

38  Cancri 

7.0 

1.82 

z.a 

20    8.5 

3  X7.2 

-  a    9.0 

-z.zz8z 

0.5335 

0.1876 

-^4 

-70 

B.  A.  C.  2914 

7.2 

1.82 

x*3 

19  54-2 

3   2X.2 

-a    50 

-0.8762 

0.5334 

^•'2?* 

-  6 

-70, 

B.  A.  C.  2919 

7-3 

X.82 

X.3 

20    2.0 

3  3«.o 

-  X  50.8 

-X.06X2 

0.5334 

0.X8S0 

-X9 

-70 1 

f  Cancri 

7.2 

X.82 

x.3 

X9  54  5 

3384 

-X484 

-0.9960 

0.5334 

o.x88z 

-xo 

-70 

1 

e  Cancri 

7.x 

+X^2 

-X.3 

•1-20    5^ 

3480 

-  z  4Z.1 

-1.1467 

0-5334 

-0.1883 

.a6 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Tu  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mftg- 

1897.0. 

Apparent 
Decimation. 

Washington 
Mean  Ttmo. 

Hoar  Angle 
H 

Y 

«* 

y 

N, 

S, 

A« 

AS 

8 

m 

•       f 

d    h     m 

h     m 

• 

e 

S  Cancri 

4.0 

+1.82 

-  2.1 

+18  31.9 

8     5  40.3 

+  0     95 

+0  1476 

0.5315 

-0.1915 

+51 

-26 

68  Cancri 

7-5 

1.90 

32 

17  29.0 

13  49.3 

+  8     2.8 

-0-3515 

0.5306 

0.2041 

+24 

-54 

ir^  Cancri 

6.3 

Z.92 

4-4 

15  24.6 

18  57.1 

-xo  59.4 

+0.7773 

0.5293 

0.2I23 

+90 

+  5 

ff«  Cancri 

6.0 

X.94 

f^ 

15   22.1 

20  20.5 

-  9  38.6 

+0.5247 

0.5290 

0.2142 

+76 

-  9 

7  Leonis 

6.3 

2.05 

6.0 

14   50.2 

9    6  20.1 

-i-  0     X.9 

-1. 1 256 

0.5271 

0.2279 

-22 

-75 

XI  Leonis 

6.8 

+2.07 

-  6.1 

+  14   48.7 

7  22.5 

+  I     2.4 

-X.3352 

0.5270 

-0.2287 

-45 

-75 

i8  Leonis 

6.0 

2.09 

7.4 

12    16.9 

XI  28.1 

+  5    03 

+0.3706 

0.5264 

0.2342 

+65 

-20 

19  Leonis 

7.0 

2.08 

7-5 

12      2.6 

II  58.8 

+  5  30.0 

+0.5015 

0.5263 

0.2348 

+74 

-14 

21  Leonis 

6.8 

2.  ID 

7.6 

12  193 

13  37  5 

+  7     5.5 

-0.1782 

0.5263 

0.2367 

+33 

-49 

A  Leonis 

4-7 

2.17 

9.0 

xo  30.0 

21  58.6 

-  8  49  I 

-0.2918 

0.5256 

0.2457 

+28 

-56 

44  Leonis 

6.0 

+2.24 

-10.2 

+  9  18.3 

10    6  27.0 

-  0  36.7 

-1. 1640 

0.5256 

-0.2535 

-24 

-81 

48  Leonis 

55 

2.26 

1 1.2 

7  28.8 

XI     7.6 

+  3  55  0 

-0.4706 

05259 

0.2573 

+  18 

-69 

35»  Sextantis 

6.2 

2.26 

12.6 

5  170 

15  X7  5 

+  7  57  0 

+0.7153 

0.5263 

0.2602 

+90 

-  5 

d  Leonis 

53 

2.33 

13.6 

4  xo.o 

23  39  3 

-  7  57  0 

-0.3382 

0.5278 

0.2650 

+25 

-^i 

/'Leonis 

6.2 

2.34 

14.4 

2   30.6 

11    2  45.0 

-  4  57.1 

+0.5311 

0.5285 

0.2666 

+75 

-15 

75  Leonis 

5-7 

+2.39 

-14-7 

+  2   35.3 

7  43.6 

-  0    8.1 

-0.8634 

0.5299 

-0.2686 

-  3 

-87 

76  Leonis 

6.3 

2.39 

14.9 

2    X2.7 

8  30.8 

+  0  37  6 

-0.7055 

0.5302 

0.2688 

+  6 

-88 

79  Leonis 

6.0 

2.41 

15.1 

+   I    58.1 

10  58.0 

+  3     0.0 

-I. 1276 

0.5310 

0.2695 

-20 

-88 

V  Leonis 

4.4 

2.44 

16.3 

-  0   15.6 

17    7-3 

+  8  57.4 

-0.5203 

0.5332 

0.2707 

+  16 

-74 

^  Virginis 

5-7 

2.65 

19.6 

8  53  4 

la  19  25.3 

•fio  22.9 

+1.0515 

0.5476 

0.2651 

+8r 

+15 

X  Virginis 

5.2 

+2.69 

-19.5 

-  7  26.1 

21  52.6 

-II  14.8 

-X.0461 

0.5495 

-0.2636 

-16 

-90 

if  Virginis 

52 

2.76 

19.9 

8  59X 

18    4  33.9 

-  4  47  6 

-1.2495 

0.5543 

0.2587 

-34 

-90  1 

75  Virginis 

6.0 

2.94 

20.8 

14  503 

21     3.6 

-12  53  5 

+0.4076 

0.5701 

0.2405 

+59 

-21 

83  Virginis 

6.0 

301 

20.8 

15  40.0 

14    I  53  3 

-  8  14.5 

+0.0775 

0.5720 

0.2334 

+41 

-39 

85  Virginis 

6.5 

301 

20.7 

15  X5.3 

2  20.5 

-  7  48.3 

-0.4324 

0.5722 

0.2327 

+14  1 -69 , 

B.  A.  C.4722 

5-8 

+317 

-20.3 

-17  43  6 

14  23.3 

+  3  46.8 

-0.6S84 

0.5831 

-0.2115 

-  2 , -90 ' 

42  Librae 

5-7 

350 

16.6 

23  29.3 

15  22  34  3 

+10  38.5 

-0.6539 

0.6081 

O.I3II 

-9,-90 

6  Scorpii 

53 

355 

159 

25  26.6 

1«    2  26.3 

-  9  39  4 

+0.7726 

0.6103 

O.II94 

+65   +  2 : 

A«  Scorpii 

5-2 

355 

15.8 

25     14 

3  24.0 

-  8  44.1 

+0.2496 

0.6107 

O.II64 

+37 

-29  1 

B.  A.  C.  5253 

5-8 

354 

15.8 

24  13  8 

3  30.9 

-  8  37  5 

-0.5397 

0.6108 

0.1160 

-  4 

-80! 

B.  A.  C.  5254 

58 

+3.53 

-15.8 

-23  40.5 

3  32.0 

-  8  36.5 

-1.0837 

0.6108 

-O.I  160 

-37 

-90 

3  Scorpii 

6.7 

355 

157 

24  565 

346.8 

-  8  22.4 

+0.1259 

0.6110 

0.II5I 

+31 

-36 

4  Scorpii 

6.3 

355 

15.6 

as  58.0 

4     4.3 

-  8     56 

+1.0939 

0.61  II 

0.1145 

+64 

+26 

ir  Scorpii 

3-4 

3.58 

154 

25  49  3 

5  171 

-  6  55.9 

+0.8161 

0.6117 

O.I  105 

+64 

+  4 

B.  A.  C.  53x4 

57 

358 

15.2 

25  34-9 

6  54  7 

-  5  22.6 

+0.4058 

0.6124 

0.1054 

+45 

-20 

B.  A.  C.  5347 

6.0 

+360 

-14.7 

-26     3.2 

8  37  2 

3  44  5 

+0.6921 

0.6131 

-0.0999 

^3 

-  3 

c  Scorpii 

34 

360 

X3.9 

25  21.0 

13  193 

+  0  45  3 

-0.4315 

0.6142 

0.0847 

+  I 

-71 

a  Scorpii 

1.2 

363 

J3-2 

26  12.4 

x6  14.8 

+  3  33  I 

+0.1755 

0.6156 

0.0750 

+30 

-33' 

22  Scorpii 

55 

361 

13.3 

24  53.5 

16  33.X 

+  3  50.6 

-1. 1363 

.0.6156 

0.0739 

-46   -90  1 

25  Scorpii 

7.0 

363 

1 1.8 

25  20.6 

22  28.7 

+  9  30  6 

-X.0750 

0.6165 

0.0541 

-42 

-90 

'         B.  A.  C.  5800 

7.5 

f3.67 

-  9  5 

-26  51.8 

17    8  11.8 

-    5   X2.I 

+0.0527 

0.6163 

-0.0210 

+19 

-40 

A  Ophiuchi 

49 

365 

99 

26  27.2 

8  37.3 

-  4  47  7 

-03599 

0.6162 

0.0196 

-  3 

-66, 

B.  AC.  5813 

6.8 

365 

9-9 

26  24.1 

8  56.0 

-  4  29.8 

-0.4180 

0.6162 

0.0185 

-  6 

-70; 

38  Ophiuchi 

6.7 

3.66 

93 

26  31.1 

9  25.2 

-  4    2.0 

-0.3103 

0.6161 

0.0168 

0 

-^2 

43  Ophiuchi 

5.8 

370 

8.6 

28     2.7 

II  25.7 

-  2     6.7 

+1.1680 

0.6156 

-0.0 100 

+62 

+36  1 

3  Sagittarii 

4-6 

+3.66 

-6.5 

-27  47.6 

20    6.5 

+  6  I1.3 

+0.9641 

0.6x29 

+O.OT94 

+62 

+16 

B.  A.  C.  6194 

51 

3.60 

3.9 

27     48 

18    7  12.6 

-  7  11.2 

+0.6787 

0.6068 

0.0569 

+60 

-  4, 

A  Sagittarii 

29 

3.54 

35 

25  28.8 

10  54.T 

-  3  39  I 

-0.6900 

0.604 1 

0.0672 

-17 

-90; 

B.  A.  C.  6369 

6.2 

3.48 

1.9 

25     6.9 

17  12.3 

+  2  23.2 

-0.5730 

0.5993 

0.0863 

-  8 

-84 

a  Sagittarii 

23 

3.48 

-  0.7 

26  25.5 

21     8.1 

+  6     9.3 

+1.1034 

0.5958 

0.0978 

+64 

+27 

f  Sagittarii 

5-4 

+338 

+  0.8 

-25  26.0 

1»    4  58.3 

-10  19.6 

+0.9634 

0.5886 

+0.1194 

+65 

+161 

X*  Sagittarii 

5-4 

333 

1.4 

24  42.5 

848.5 

-  6  38.6 

+0.7097 

0.5848 

0.1293 

+65 

-   3' 

^  Sagittarii 

6.3 

332 

1-4 

24  36.8 

8  51. 1 

-  6  36.0 

+0.6203 

0.5847 

0.1294 

+6r    -  8  1 

i*  Sagittarii 

56 

331 

1-3 

24    98 

8  54-5 

-  6  32.8 

+0.1722 

0.5847 

0.1295 

+35 

-23 

53  Sagittarii 

6.7 

322 

2.5 

23  39.7 

14  38.5 

-  I     2.2 

+0.4484 

0.5788 

0.1436 

+52 

-18 

B.  A.  G.  6727 

6.2 

+322 

+  2.5 

-23  39.8 

14  45.6 

-  0  55.4 

+0.4679 

0.5787 

40.I439 

+33 

-17 

38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  Star's 

At  Comjvmctxoii  xm  S.  A. 

LimidBiE 
ParaUeli. 

Red'ns  from 

Name. 

Mag. 

1897A 

Doclmatioik. 

Washington 
Mean  Tune. 

Hoar  Angle 
H 

Y 

** 

y 

N. 

a 

Lm. 

Aa 

% 

» 

•       » 

d    h     m 

h     m 

• 

•1 

0  Capricomi 

6.2 

+2.88 

+5.0 

-18  55.4 

90  XX  42.9 

-4  44.8 

-0.8930 

0.5565 

40.X871 

-15 

-^ 

j     V  Capricomi 

5.7 

2.81 

5.6 

z8  30.0 

x6  XI.3 

-  0  25.8 

-0.4778 

0.5518 

0.1946 

+  9 

-73' 

!  ig  Capricomi 

6.1 

2.72 

6.5 

x8  18.7 

22  48.8 

+  5  57-9 

+0.6515 

0.5451 

0.2048 

+70 

-  8 

1  21  Capricomi 

6.4 

2.68 

6.8 

17  55.8 

ai   I  35.4 

+  8  39.0 

+0.8310 

05423 

0.2087 

+72 

+  3 

1    Q  Capricomi 

41 

2.65 

7.0 

17  38.4 

3  55.9 

-rIO    54.7 

+X.0230 

0.5400 

0.2 118 

+72 

+15 

29  Capricomi 

57 

+2.56 

+7.0 

-15  35.8 

8  32.x 

-  8  38.1 

-0.1176 

0.5356 

+0.2176 

+30 

-49 

50  Capricomi 

6.9 

2.32 

7.6 

12  10. 1 

23  297 

+  5  50.9 

-0-3457 

0.5226 

0.2327 

+2X 

-63 1 

B  Aquarii 

4.4 

2.10 

8.0 

8  17.6 

%%  14  43.4 

-  3  23.3 

-0.8272 

0.5x17 

0.2432 

-  3 

-90 

B.A.C.7774 

6.4 

2.12 

8.4 

9  33.1 

14  44-5 

-  3  22.2 

+0.5160 

0.5117 

0.2432 

471 

-16 

p  Aquarii 

5.6 

2.08 

8.2 

8  20.2 

x6  27.9 

-  X  4X.9 

-0.3590 

0.51x0 

0.2443 

+22 

-«3 

B.  A.C.7951 

6.7 

+1.88 

+8.0 

-  4  457 

38    7     0.6 

-"  344 

-0.5953 

0.5032 

+o.:?498 

+XX 

-8x 

B.A.C.7986 

5.9 

1.85 

8.8 

5  32.0 

10  55  0 

-  7  467 

+X.2148 

0.50x2 

0.2505 

+84 

+27 

B.  A.  C.  7993 

66 

1.84 

8.9 

-  5  21.5 

X2      3.0 

-  6  40.7 

+X.3102 

0.5008 

0.2507 

+«5 

+37 

9  Piscium 

6.6 

1.63 

8.0 

+  0  33  5 

24    4  20.4 

+  9    9.3 

-0.9970 

0.4958 

0.2514 

-10 

-«9 

15  Piscium 

6.6 

1.58 

8.1 

044.8 

8  517 

-10  26.8 

-0.0665 

0.4950 

0.2509 

+39 

-40 

1  16  Piscium 

5.8 

+1.57 

+7.9 

+  I  32.0 

9  22.3 

-  9  571 

-07950 

0.4949 

+0.2508 

+    X 

-to 

X  Piscium 

4-5 

1.54 

8.2 

I  12.9 

X2  29.0 

-  6  55.5 

+0.3333 

0.4945 

0.2503 

+62 

-25 

1  19  Piscium 

49 

1.51 

7.8 

2  55  0 

14  52.5 

-  4  36.0 

-0.9288 

0.4942 

0.2498 

-  7 

-87 

22  Piscium 

5.0 

1.49 

8.2 

2  21.6 

17  56.8 

-  I  36.8 

+0.4457 

0.4940 

0.2490 

+69 

-20 

1  45  Piscium 

6.9 

I-3I 

7.8 

7    7.4 

25  X2  34  5 

-  7  29.6 

-0.2007 

0.4945 

0.2415 

+32 

-52 

1  75  Piscium 

6.0 

+X.11 

+7-3 

+12  24.4 

26  10  54.3 

-  9  46.9 

-0.7965 

0.4999 

+0.2261 

0 

-66 

ij  Piscium 

37 

1.03 

7.2 

14  49.0 

27    0  15.5 

+  3  11-5 

-0.5300 

0.5040 

0.2135 

+15 

-67 

loi  Piscium 

6.3 

1.02 

74 

X4     8.2 

2   32.5 

+  5  24.6 

+0.7090 

0.5050 

0.21  II 

+90 

0 

103  Piscium 

6.8 

I.OO 

7.1 

16    6.3 

4  21.9 

+  7  X0.9 

-1.09x3 

0.5057 

0.2091 

-20 

-74 

105  Piscium 

6.3 

1. 00 

71 

15  53.1 

4  35  2 

+  7  23.9 

-o.8oii 

0.5060 

0.2089 

-    X 

-74 

3  Arietis 

6.0 

+0.98 

+7.0 

+16  53.9 

8  X2.8 

+10  55.x 

-1.X762 

0.5074 

+0.2048 

-27 

-73 

1     4  Arietis 

57 

0.97 

71 

16  26.7 

9     33 

+XI  44.2 

-0.501 1 

0.5078 

0.2038 

+x6 

-^ 

L  Arietis 

57 

0.95 

71 

X7  X9.0 

13  50.0 

-  7  37.4 

-0.5088 

0.5100 

0.1980 

+15 

-64 

1  15  Arietis 

57 

0.9  z 

7.0 

X9    i.o 

20  40.0 

-  0  59  5 

-1.0749 

0.5132 

0.1891 

-20 

-71 

1        B.  A.  C.  686 

7.2 

0.91 

7.0 

19    8.0 

22  19.5 

+  0  37.x 

-0.8941 

0.5132 

0.1869 

-  7 

-71 

Q  Arietis 

57 

+0.90 

+6.9 

+19  25.6 

28    0  30.0 

+  2  43.7 

-0.8163 

0.5153 

+0.1838 

-  2 

-71 

!  23  Arietis 

7-5 

0.89 

7.0 

19  13.1 

X     1.3 

+  3  141 

-0.4892 

0.5155 

0.1831 

+16  -6o:| 

26  Arietis 

6.0 

0.88 

71 

19  24.0 

6  49.9 

+  8  52.1 

+0.3479 

0.5186 

0.1745 

+64 

-14 

1     V  Arietis 

57 

0.86 

6.9 

21  31.0 

10  54-3 

-XI   X0.9 

-1.3088 

0.5197 

0.1683 

-49 

-68 

1    ^L  Arietis 

6.0 

0.87 

7.2 

19  34.5 

X2   42.0 

-  9  26.5 

+1.1511 

0.52x7 

0.1654 

+90 

+36 

e  Arietis 

4.6 

+0.84 

+7-2 

+20  55.8 

20   59.6 

-  I  24.3 

+0.9587 

0.5262 

+0.1516 

+90  +23 

64  Arietis 

57 

+o.8x 

46.9 

^N^i^ 

29    9    4.2 

MOON. 

+10  X7.4 

-X.X570 

0.5326 

40.1295 

+3X  -66 

1 

• 

JUNE. 

136  Tauri 

5-3 

+0.99 

+6.0 

+27  35.4 

1    4  55  6 

+  3  51.3 !  -0.9644 

0.5529 

-0.0248 

-16 '-^aj 

139  Tauri 

53 

1.02 

5« 

25  56.6 

7    2.3 

♦  5  537  1  -w  7943 

0.5529 

0.0300 

+90I+25 

f  Geminorum 

3-2 

I.i6 

47 

25  14.1 

a    3  33  I 

•f  I  41.8  j  40.4403 

05504 

ao79x 

+721+  i^ 

37  Geminorum 

6.3 

1.20 

4-4 

25  30.3 

8  39  8 

+  6  37.9;  -0.29x9 

0.5492 

ao9ix 

+26  -38 ; 

.  39  Geminorum 

6-3 

+1.21 

+4.4 

+26  13.0 

10  X3.5 

+  8    8.5  j  -X.2147 

0,5488 

-0.0947 

-40,-64 

'  40  Geminorum 

6.3 

1.22 

43 

26    33 

10  31  4 

+  8  25.7    -1.0661 

0.5487 

0.0954 

-23-64 

6>  Geminorum 

57 

1.22 

4.0 

24  21.8 

"  534 

+  9  45.0 '  +0.6497 

0.5484 

0.0985 

+90+10 

48  Geminorum 

6.0 

1.25 

3-6 

24  18. 1 

x6  26.x 

-  9  51.7  1  +0.2451 

0.5470 

a  1087 

+57 1  -12 

52  Geminorum 

6.3 

1.27 

37 

25     39 

X7  26.5 

-  8  53.3 

-0.6970 

0.5468 

0.1109 

+3,-64 

58  Geminorum 

6.3 

+1.29 

+31 

+23    8.7 

2X    28.7 

-  4  59  4 

+0.9289 

0.5455 

-0.1 198 

'        1 
+90i+25i 

82  Geminorum 

6.3 

1.38 

2.2 

23  23.8 

8    9     0.4 

+  6    9.4 

-0.8657 

0.5414 

0.1438 

-71-67' 

84  Geminorum 

6.8 

1.39 

X.8 

22  36.0 

XI     5.4 

+  8    9.9  i  -0.3056 

0.5406 

0.1479 

+26-451 

7  Cancri 

6.3 

1.43 

1.3 

22  21.6 

X6    8.4 

-10  57.1 1  -0.8173 

0.5387 

0.1578 

-  31-68! 

ii^  Cancri 

57 

1-44 

z.o 

2X   52.9 

17  58.9 

-  9  10.2  j  -0.5929 

0.5380 

o.i6x2 

+XO 1  -63 , 

B.  A.  C.  2788 

6.0 

+1.48 

•fO.X 

+21      4.4 

23  55.x 

-  3  257 :  -07086 

0.5357 

-0.I72X 

♦4  -69J 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

JUNE. 

Thb  Star's 

At  Comjunctiom  im  R.  A. 

Limiting  ' 
ParaUela. 

Name. 

Maff. 

Red'ns  from 
1897A 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

^ 

y 

N. 

S-! 

Aa 

AS 

d  Cancri 
35  Cancri 

B.A.C.2899 
B.  K  C.  2914 
B.  A.C.29Z9 

5.7 
6.3 
7.2 
7.2 
7-3 

a 
+1.50 
1-53 
1-54 
1-55 
1.55 

ft 
-  0.8 
0.6 
0.8 
0.9 
0.9 

• 
+X8  26.5 
29  56.6 
19  37.6 

19  54-2 

20  2.0 

d    h     m 
4     5  18.2 

7  3.2 

8  13.8 

9  12.9 
9  27.8 

h     m 

+  1  470 
+  3  28.6 

+  4  36.9 
+  5  341 

+  5  48.5 

+1.1710 
-0.7644 
-0.6410 

-I.I222 
-1.3084 

0.5337 
0.5337 
0.5326 
0.5322 
0.5321 

-0.18 1 5 
0.1845 
0.1865 
0.1881 
0.1885 

• 
+90 

+   X 

+  8 
-24 
-46 

+36 
-70; 

-^8| 
-70. 
-70 

e  Cancri 

6  Cancri 

B.  A.  C.  3x03 
ir»  Cancri 
It*  Cancri 

7.2 
4.0 
7.5 
6.3 
6.0 

+1.55 
1.56 
1.64 
1.63 
1.66 

-  0.9 

X.6 
a.7 
3.5 
3.7 

+19  54-5 
18  31.9 
X7  31.6 
X5  24.6 
15  22.x 

9  30.3 

"  33  4 

21  59.7 

5    0  59.6 

2  24.2 

+  5  51  0 
+  7  50.1 
-6    3.6 

-  3     9.4 

-  1  47.4 

-I.X828 
--O.O952 
-I.IO24 
+0.5275 
+0.2689 

0.5321 
0.5313 
0.5277 
0.5267 
0.5262 

-0.1885 
0.1919 
0.2077 
0.2 1 19 
0.2138 

-30 
+37 
-22 
+76 
+58 

-70 

-39 
-72 

-9 
-23 

18  Leonis 

19  Leonis 
2Z  Leonis 

A  Leonis 
43  Leonis 

6.0 
7.0 
6.8 
4-7 
6.5 

+X.78 
1.77 
X.79 
1.85 
X.90 

-  6.a 
6.3 
6.3 
7-7 
94 

+12  17.0 

12      2.6 

xa  19.3 

10  30.Q 

7    3.8 

17  46.9 

x8  18.2 

X9  58.7 

6    4  30.2 

X2      4.2 

-10  53.5 
-10  23.2 

-  8  45.8 

-  0  30.0 
+  6  50.1 

+0.1079 

M>.238o 
-0.4468. 

-0.5644 
+X.1780 

0.5222 
0.5221 
0.5218 
0.5204 
0.5198 

-0.2327 
0.2333 
0.2351 
0.2434 
0.2498 

+49 
+56 
+19 

+13 
+90 

-33 

-27 

-64 

-731 

+26 

48  Leonis     . 

35»  Sextantia 
d  Leonis 
/'Leonis 

75  Leonis 

5.5 
6.2 

5.3 
6.2 

5.7 

+1.96 
1.97 
2.05 
2.07 
213 

-9.8 

XI.Z 

12.X 
12.9 
132 

+  7  28.9 
5  17.0 
4  xo.o 

2  307 
2   34.4 

17  57  9 

22  14.3 

7    6  50.0 

xo    x.o 

15    8.4 

-II  27.0 
-  7  18.5 
+  X     1.3 
+  4    6.4 
+  9    4-3 

-0.7459 
+0.4564 
-0.6081 
+0.2754 
-1.1356 

0.5196 

0.5197 
0.5205 
0.521X 
0.5221 

-0.2540 

a2567 
0.261 1 
0.2623 
a2639 

+  4 
+70 

+13 
+58 
-21 

-80 

-131 
-78 
-28 
-87 

76  Leonis 
V  Leonis 
q  Virginis 
X  Virginis 

75  Virginia 

6.3 
4-4 
5.7 
5.2 
6.0 

+2.13 
2.21 
2.49 
2.53 
2.85 

-13.4 
14.9 
18.9 
18.7 
20.7 

+  •?   12.7 
~  0   X5.6 

8  53  4 

7  26.0 

14  50.3 

X5  56.9 

8    0  49.3 

»    3  58.5 

6  30.7 

10    6  25.6 

+  9  51.3 

-  5  32  9 

-  3  16.0 

-  0  48.8 

-  I  43.5 

-0.9753 
-0.7788 

+0.8544 
-1.2728 
+0.2502 

0.5222 

0.5249 
0.5384 
0.540X 
0.5590 

-0.2641 
0.2656 
6.2592 
0.2579 
0.2348 

-lO 

+  2 
+81 
-35 
+51 

-88 
-90; 

•■  3 

-90I 

-29 

83  Virginis 
85  Virginis 

B.  A.  C.  4722 
42  Librae 
b  Scorpii 

6.0 

5.8 
5-7 
5.3 

+2.94 
2.94 
314 
3.70 
3.78 

-20.8 

20.7 
20.6 

175 
i7,x 

-X5  40.0 
15  15  3 
17  43  6 
23  29.3 
25  26.6 

"  23.7 

XI  51.7 

11    0  X4.1 

la  9   36 

x2  58.7 

+  3     3-9 
+  3  30.8 

-  8  34  4 

-  X     4.0 
+  2  41. 1 

-0.0738 
-0.5899 
-0.8205 

-0.7055 
+0.7396 

0.5634 
0.5638 

05754 
0.6039 
0.6066 

-0.2285 
0.2272 
0.2066 
0.1279 
0.1 164 

+32 
+  6 
-10 
-II 
+64 

-47 
-82 
-90: 
-90 

-  I 

A«  Scorpii 
B.  A.  C.  5253 

B.A.C.5254 

3  Scorpii 

4  Scorpii 

5.2 
5.8 
5.8 
6.7 
6.3 

+3-79 
3.78 

3-77 
379 
3.81 

-16.8 
16.7 
16.6 
16.7 
16.8 

-25     1.5 
24  13  8 

23  40.5 

24  56.6 

25  58.0 

13  571 

14  41 
14   53 

X4  20.2 
14  37  9 

+  3  37  I 

+  3  43.8 
+  3  44  9 
+  3  59-2 
+  4  x6.i 

+0.2158 
-0.5783 
-1. 1266 
+0.0921 
+1.0668 

0.6073 
0.6073 
0.6073 
0.6075 
0.6077 

-0.1134 
0.1131 
0.1 130 
0.1123 
0.1114 

+35 
-  7 
-41 
+29 
+64 

-30 
-84 
-^0 

-37 
+23 

ir  Scorpii 
B.  A.  C.  5314 
B.  AC.  5347 

e  Scorpii 

a  Scorpii 

3.4 
5-7 
6.0 

34 

Z.2 

+383 
3.85 
3.88 
392 
3.96 

-16.6 

X6.2 

158 
14.8 
14.2 

-25  49-3 

25  34  9 

26  3.2 

25  2X.O 

26  X2.4 

X5  51  4 

17  30.1 

18    2  54.8 

+  5  26.5 
■•■  7    x.o 
+  8  40.1 
-xo  47.8 
-  7  58.7 

+0.7897 
+0.3782 
+0.6725 

-04455 
+0.1702 

0.6084 
0.6094 
0.6103 
0.6127 
0.6x39 

-0.1077 
0.1026 
0.0972 
0.0821 
0.0726 

+64 

+44 
+62 
-  2 
+29 

+  3 
-21 

-  4 
-72 
-33 

25  Scorpii 
31  Ophiuchi 

B.  A.  C.  5800 
A  Ophiuchi 

B.  A.  C.  5813 

7.0 
6.7 

7-5 
4-9 
6.8 

+4.0X 
405 
4.12 
4.10 
4.10 

-12.5 

II.O 

10.2 
10.6 

10.5 

-25  20.6 

25  30.1 

26  5X.8 
26  27.2 
26  24.x 

9  10.5 
15  32.7 

18  54.4 

19  19.9 
19  38.6 

-  I  59.5 
+  4    6.0 
+  7  18.8 
+  7  43-2 
+  8     i.o 

-1.0688 
-1.1768 
-f  0.0828 
-0.3289 
-0.3862 

0.6158 
0.6168 
0.6170 
0.6170 
0.6170 

-0.0518 
0.0303 
0.0188 
0.0174 
0.0163 

-42 
-53 
+20 

-  2 

-  5 

-90 
-90 
-38 

-68 

38  Ophiuchi 
43  Ophiuchi 

3  Sagittarii 
B.  A.  C.  6194 

X  Sagittarii 

6.7 
5.8 
4-6 
5.1 
29 

+4.12 
4.18 
4.21 
4-21 
4.16 

-  9  9 
94 
6.9 
3.8 
30 

-26  31. 1 
28     2.7 
27  47.6 
27    48 
25  28.8 

20  7.7 
22     8.1 

14    6  46.7 

17  47.4 

21  26.6 

•f  8  28.8 
+10  23.9 
-  5  20.3 
+  5  "-7 
+  8  41.5 

-0.2781 
+1.2048 
+1.0179 
+0.7549 
-0.5994 

0.6170 
o.6i6g 
0.6153 
0.6107 
0.6087 

-0.0147 

-0.0078 

+00216 

0.0580 

0.0697 

+  I 
+62 
+62 

-60 

+41 
+20 

+  1 1 
-87  i 

B.  AC.  6369 
<r  Sagittarii 
it  Sagittarii 
X^  Sagittarii 
X*  Sagittarii 

6.2 
2.3 
5-4 
54 
6.3 

+4.14 
4.16 

4.11 

^^ 
4.06 

-    X.I 

0.0 

+  2.0 

2.9 

2.9 

-25     6.8 
26  25.5 
25  26.0 
24  42.5 
24  36.8 

1*    3  39.9 

7  32  5 

15  14.8 

19    0.9 

19     3.4 

-  9  21.0 

-  5  38.3 
+  I  45.1 
+  5  22.0 

+  5  244 

-0.4699 

+1.2035 
+1.0784 
+0.8334 
+0.7451 

0.6045 
0.6015 
0.5950 
0.5915 

0.5914 

+0.0890 
0.1006 
0.1224 
0.1325 
0.1326 

-  3 
+64 
+65 
+65 
+63 

-74 
+38 
+24 

+  5' 
0 

;e  Sagittarii 

5.6 

44.05    +  2.8 

-24    9.8 

19    6.7 

+  5  27.5 

+0.3023 

0.5914 

+0.X328 

+42 

-26 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

1 

Thb  Star's 

At  Conjunction  in  R.  A. 

Uinitii«| 
Parallels 

Red'ns  from 

1 

Name. 

Mag. 

1897A 

Apparent 
DeclinatioD. 

Waahington 
MeanTlBia. 

Hour  Angle 
H 

Y 

y 

/ 

N. 

& 

Aa 

AM 

a 

» 

• 

d    h     m 

h     m 

0 

• 

53  Sagittarii 

6.7 

+3-99 

+  4.3 

"23  397 

16    0  43.9 

«o  51.3 

+0.5847 

0.5859 

+O.X47X 

+60I-X0 

1        B.A.C.6727 

6.2 

399 

4-3 

23  39-8 

0  50.9 

•i-zo  58.0 

+0.6044 

0.5858 

01474 

+61   -  9 

(T  Capricorni 

5.6 

3.76 

73 

19  26.3 

16  53.6 

+  2   23.8 

-1.0088 

0.5692 

0.1827 

-24  1  -90 

ir  Capricorni 

5.1 

3.70 

7.8 

18  32.8 

20  14.7 

+  5  37.5 

-12933 

0.5656 

0.189X 

-51 '-90 

0  Capricorni 

6.2 

370 

8.1 

18  55.3 

21  20.0 

+  6  40.4 

-0.7059 

0.5645 

0.191X 

-5.-90 

V  Capricorni 

57 

+364 

+  9.0 

-18  29.9 

17     I  41.8 

+10  52.7 

-0.2882 

0.5599 

+0.1987 

+18 '-60 

19  Capricorni 

6.1 

3-57 

10.2 

18  18.6 

8     93 

-  6  53.6 

+0.8376 

0.5532 

0.2090 

+72 

1+3 

21  Capricorni 

6.4 

3.54 

10.6 

17  55-8 

10  51.5 

-  4  17.0 

+1.0188 

0.5504 

0.2129 

+72 

I+15 

8  Capricorni 

41 

3.51 

10.9 

17  38.4 

13    8.4 

-2     48 

>X.2II2 

0.5481 

0.2160 

+72 

+31 

29  Capricorni 

57 

342 

1 1.2 

15  35.8 

^7  37.4 

+  2   Z5.1 

+0.0922 

0-5437 

0.2218 

+41 

-38 

50  Capricorni 

6.9 

+320 

H-12.4 

-12  10.0 

18    8  IX.3 

-  7  397 

-0.1X89 

0.5303 

+0.2368 

+33 

-49 

36  Aquarii 

6.3 

3.02 

12.9 

8  41.3 

19  20.7 

+  3    8.7 

-1.0700 

0.5215 

0.2449 

-19 

-90 

6  Aquarii 

4-4 

2.97 

13.2 

8  17.6 

23     19 

+  6  43.x 

-0.5814 

0.5188 

0.2470 

+XX  '-80| 

B.  AC.  7774 

6.4 

2.98 

13.6 

9  33  0 

23     30 

+  6  44-2 

+0.7461 

0.5188 

0.2470 

+78 

-  4 

p  Aquarii 

5.6 

2.96 

13.4 

8  20.1 

1»    0  43.8 

+  8  21.8 

-O.XX37 

0.5176 

0.2478 

+35 

-49 

B.  AC.  7951 

6.7 

+273 

+13.6 

-  4  45-2 

14  557 

-  I  5X  7 

-0.3441 

0.5090 

+0.2528 

+24 

-^1 

9  Piscium 

6.6 

2.48 

137 

+  0  33.6 

20  zi  48.8 

-  5  34  6 

-0.7416 

0.5005 

0.2535 

+  4;-»4| 

15  Piscium 

6.6 

2.44 

137 

0  44.9 

z6  15. 1 

-  I  157 

+0.1791 

©4993 

0.2527 

+52 

-34 

1  16  Piscium 

5.8 

2-43 

X35 

I  32.1 

z6  45.0 

-  0  467 

-05433 

0.4992 

0.2526 

+15 

-76 

X  Piscium 

4-5 

2.40 

137 

I  13.0 

19  48.7 

+  2  ZI.9 

+0-5715 

0.4984 

0.2518 

+78 

-13 

19  Piscium 

4.9 

+2.37 

+133 

+  2  55.1 

22    9.8 

+  4  29.0 

-0.6771 

0.4981 

+0.2513 

+  8 

-86 

22  Piscium 

50 

2.35 

137 

2  21.7 

31    z  10.9 

?  7  25.0 

+0.6834 

0.4976 

0.2503 

+89 

-  7 

//  Piscium 

53 

2.18 

12.7 

7  37-3 

z6  46.6 

-  I  25.3 

-1.1835 

0.4967 

0.2435 

-25 

-«3 

45  Piscium 

6.9 

2.16 

13.0 

7    75 

19  33  0 

+  z  16.4 

+0.0306 

0.4967 

0.2418 

+44 

-40 

I  75  Piscium 

6.0 

x-95 

1 1.8 

12  24.4 

SS  17  40.0 

-  X  13.6 

-0.5837 

0.5005 

0.2255 

+  X2 

-72 

1     v  Piscium 

3.7 

+1.84 

+II.3 

+14  49.1 

28    6  56.1 

+"  397 

-0.3355 

0.5043 

+0.2x25 

+25 

^5 

,101  Piscium 

6.3 

1.83 

11.4 

14    8.3 

9  12.6 

-xo    7.7 

+0.8944 

0.5051 

0.2x00 

+90 

+xz 

103  Piscium 

6.8 

1.81 

X0.8 

z6    6.4 

zi     1.3 

-  8  22.1 

-0.9001 

0.5058 

0.2079 

-  7 

-74 

105  Piscium 

6.3 

1.81 

II.O 

15  53  2 

zz  146 

-  8    9.2 

-0.61x4 

0.5059 

0.2077 

+  XO 

-71 

3  Arietis 

6.0 

1.78 

10.7 

16  54.0 

14  51  3 

-  4  38.8 

-0.9899 

0.5073 

0.2035 

-13 

-73 

4  Arietis 

57 

+1.78 

+H.O 

+16  26.8 

X5  41.6 

-  3  49-9 

-0.3180 

0.5077 

+0.2025 

+26 

-53 

t  Arietis 

57 

174 

10.6 

17  19.0 

20  27.1 

+  0  47  3 

-0.3332 

0.5097 

0.1966 

+25 

-53 

15  Arietis 

57 

1.70 

10. 1 

19      I.O 

»4    3  15.9 

+  7  23.9 

-0.9060 

0.5128 

0.X876 

-  8 

-71 

B.  A.  C.  686 

7.2 

1.69 

10.5 

19    8.1 

4  55  2 

+  9    0.3 

-0.7296 

0.5136 

0.1853 

+  3 

-71 

e  Arietis 

57 

1.67 

1 0.0 

19  25.6 

7    54 

+XI     6.6 

-0.6550 

0.5x47 

0.1822 

+  8 

-69 

23  Arietis 

7-5 

+1.67 

+10.0 

+  19  13. 1 

7  367 

+XI  37.0 

^3295 

0.5149 

+0.1815 

+25 

-51 

26  Arietis 

6.0 

1.63 

X0.2 

19  24.1 

13  24.4 

-  6  45  9 

+0.4960 

0.5179 

0.X729 

+75 

-  7 

i     V  Arietis 

57 

1.61 

94 

21    3I.I 

17  28.4 

-  2  49  3 

-1. 1630 

0.5200 

0x666 

-29    -68 

j     fi  Arietis 

6.0 

1.60 

9.8 

19  34  5 

19  16.0 

-  I     5.0 

•I-I.2896 

0.5209 

0.1643 

+90    +51 

e  Arietis 

4.6 

1-57 

9.4 

20  55-9 

as   3  32.9 

+  6  56.6 

+1.0840 

0.5255 

0.1499 

+90 

+32  1 

!  64  Arietis 

57 

+1.50 

+  8.3 

+24  21.7 

15  36.5 

-  5  22.7 

-1.0469 

0.5319 

+0.1278 

-21 

-« 

1     7  Tauri 

6.0 

1.48 

8.3 

24     73 

20  25.8 

-  0  42.7 

-0.1861 

0.5344 

0.1 184 

+32 

-36 

II  Tauri 

6.7 

1-47 

8.1 

24  59  9 

23  23.9 

+  2     9.5 

-0.8167 

0.5359 

axi25 

-  4 

-65 

1    .v^  Pleiadum 

6.3 

1.46 

8.2 

23  58.1 

S6     I  18.6 

+  4    0.4 

+0.5382 

0.5369 

0.1081 

+80 

^A 

17  Tauri 

4.3 

1.46 

8.3 

23  47-5 

z  20.9 

•«-  4     2.6 

+07375 

0.5369 

0.1085 

+90 

+14' 

18  Tauri 

6.3 

+1.46 

+  8.1 

+24  31- 1 

z  28.2 

+  4    97 

-0.0550 

0.5369 

+0.X083 

+40 

-27 

19  Tauri 

50 

1.46 

8.2 

24     8.8 

X  29.8 

<f  4  II. 2 

+0.3603 

0.5370 

0.X082 

+65 

-  6 

20  Tauri 

50 

1.46 

8.2 

24     2.9 

1 47.3 

+  4  28.2 

+0.5007 

0.5371 

0.1076 

+76 

+    X 

1  21  Tauri 

7.0 

1.46 

8.2 

24  M-i 

I  49.4 

+  4  30.2 

+0.2971 

05371 

0x075 

+6x 

-  9 

;  22  Tauri 

7.0 

1.46 

8.2 

24   12.5 

I  53  4 

+  4  341 

+03338 

0.5371 

0.X074 

+63 

-  7 

23  Tauri 

47 

+1.46 

+  8.3 

+23  37  8 

2     1.8 

+  4  42  2 

+0.9905 

0.5372 

+0.X071 

+90 

+30 

'     n  Tauri 

3-1 

1.46 

8.2 

23  47  3 

2  34  2 

+  5  135 

+0.8716 

0.5375 

0.1060 

+90 

+22 

26  Tauri 

7.0 

145 

8.3 

23  32.6 

3  15.5 

+  5  53  5 

+1.2169 

0.5378 

0.1046 

+90 

+49 

27  Tauri 

4.0 

1.45 

8.2 

23  44.4 

3  21.3 

+  5  59.2 

+1.0075 

0.5379 

0.X044 

+90  ,+31 

28  Tauri 

6.2 

1.45 

'    8.2 

23  49.4 

3  21.9 

♦  5  597 

+0.916 1 

0.5379 

0x043 

+90   +24 

B.A.C.ZZ92 

1 

6.0 

+1.45 

+  7.8 

+25  Z6.2 

3  517 

+  6  28.5 

-a6358 

0.5382 

+O.XQ33 

+  7  -6x 

• 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   1 

JUNE. 

Trb  Stak's 

At  CoNjuMcnoif  m  R.  A. 

Limitinf  ! 
Parallels. 

Name, 

Msg. 

Rad'ns  from 
1897A 

Apparent 
Decfination. 

Washington 
Mean  Time. 

Hour  Angle 

'     Y 

x* 

y 

N. 

^•1 

• 

-64 

+  7 

+45, 

As 

Ai 

1 
/  Tauri 
X  Tauri 

125  Tauri 

6.0 
6.0 

8 

+1.42 

Z.4I 

+1.36 

• 

m 

+    7.4 
7.4 

+  5  7 

• 
+26  X2.8 

25  23  3 
+25  50.4 

NEW 

d    h     m 
M  X3  20.9 
18  44.5 
38    5  16. 1 

MOON. 

h     m 

-  8   2X.2 

-3    8.4 
+  6  11.8 

-0.7964 
+0.5336 
+X.0728 

0.5427 
0.5450 
0.5543 

•fo.0830 
+0.0710 
-0.0II7 

0 

-  3 
+80 
+90 

JULY. 

B.  A.  C.  2788 
0  Cancri 
35  Cancri 

6.0 

11 

+X.47 

X-47 
X.49 

-  aa 
0.9 
0.8 

•Wi     4.3 

18  26.5 

19  56.6 

1    5  4X  0 

XX     1.7 

12  45.8 

♦4    7.6 
+  9  17.8 
+XO  58.5 

-0.8033 
+X.0646 
-0.8683 

0.5390 
0.5368 
0.5361 

-0x744 
0.1838 
0.1868 

-  2 
+90 

-  6 

+27: 
-70 

B.A.C.2899 
S  Cancri 
c^  Cancri 
68  Cancri 

B.  A.C.3X03 

7.2 
40 
6.0 
7.5 
7.5 

+1.49 
1.50 
1.51 
1.53 
1.55 

-  0.9 
r.5 
2.4 
2.3 
2.5 

+19  37.6 
18  319 
15  58.6 
17  29.x 
17  3x6 

13  55  9 

17  X4.0 

23  26.7 

%    1  25.2 

336^4 

-XX  53.7 

-  8  42.0 

•  2  41.2 

-  0  46.5 

♦  z  20.5 

-0.7467 
-0.2061 
+1.2909 

-0.7254 
-X.2258 

0.5356 
0.5343 
0.5319 
0.53II 

0.5303 

-0.1887 
O.I94I 
0.2037 
0.2067 
0.2098 

+  a 
+3X 
+90 
+  3 
-33 

-69 

-45 
+45 
-72 

-72 

7r»  Cancri 
7r«  Cancri 

18  Leonis 

19  Leonis 
21  Leonis 

6.3 
6.0 
6.0 
7.0 
6.8 

+1.53 
X55 
1.61 
x.6x 
1.62 

-  3.0 
3.3 
5.4 
5.4 
5-5 

+15  24.6 
X5  22.1 
12  X7.0 

X2      2.6 
12    19.3 

6  35.4 

7  59  5 
23  19.0 
23  50.2 

»    I  30.7 

♦  4  X3.8 
+  5  35  3 

-  3  340 
-3     3.8 

-  X  26.5 

+0.3999 
+0.1433 
-0.0353 
+0.0964 
-0.5928 

0.5291 
0.5287 
0.5238 
0.5236 
0.5232 

-0.2140 
0.2148 
0.2342 

•0.2348 

0.2365 

467 
+5X 

+4X 
+48 
+12 

-X5I 

-29 

-41 

-34 

-73 

A  Leonis 
43  Leonis 
48  Leonis 
351  Sextantis 

d  Leonis 

4.7 
6.5 
5-5 
6.2 

53 

+X.66 
X.69 
1-73 
1.75 
X.82 

-6.7 

7.8 

8.5 

9.6 

ia6 

+10  30.0 

7    3.8 
7  28.9 
5  17.0 
4  10.0 

xo    2.0 

X7  36.9 

33  3X.8 

4    3  49.6 

X2   29.0 

+  6  49.1 
-  9  49  9 
-4    5.8 
+  0    4.x 
+  8  27.8 

-0.7177 

+1.0235 
-09091 

+0.2955 
-0.7772 

0.5212 
0.5199 
0.5193 
0.5190 

0.5x90 

-0.2445 

0.2504 
0.2543 
0.2568 
0.2606 

+  5 
+90 

-79 
+15 

-83 
-27 
-78 

/«  Leonis 

75  Leonis 

76  Leonis 
V  Leonis 
^  Virginis 

6.2 

5.7 
6.3 
4-4 
57 

+X.82 
X.89 
1.89 
X.96 
2.23 

-XX.3 
XX.7 
X1.7 
13.3 
17.3 

+  2  30.7 

2  34  4 

+  2  X2.7 

-  0  15-3 
8  53  3 

X5  41.8 

20  52.4 

21  41.6 
6    6  4X.O 
•  xo  20.9 

+XX  347 

-  7  24.3 

-  6  36.5 
+  2    6.2 
♦  4  53.9 

+0.1x00 

-X3"4 
-1.1507 

-0.9548 
+0.7019 

0.5192 
0.5197 
0.5198 
0.5213 
0.5323 

-0.2617 
0.2630 
0.2631 
0.2640 

0.2559 

+49 
-37 

-2X 

-8 

+«I 

-37 
-87: 
-88 
-90 
-  6 

69  Virginis 
1  75  Virginis 
83  Virginis 
85  Virginis 
87  Virginis 

5.0 
6.0 
6.0 
6.5 
5.8 

+2.59 
2.63 
2.72 
2.72 
a-73 

-19.9 
X9.6 
20.1 
X9.9 
20.6 

-X5  26.7 

14  50.3 
X5  40.0 

15  15.3 
X7  21.0 

T  XX     5.3 

X3  30.0 
18  36.9 

X9    5-9 
X9  52.6 

+  4  48.8 
+  7    8.5 
-II  55.2 
-XI  27.2 
-xo  42.2 

+1.2857 
+0.I099 
-0.2132 

-0.7373 
+1.2069 

0.5486 

0.5505 
0.5546 
0.5550 
0.5556 

-0.2337 
0.2306 
0.2238 
0.2230 
0.2219 

+75 

+43 
+25 

-  2 
+73 

+38 
-36. 

-55! 
-90 
+31 

89  Virginis 

B.  A.  C.  4722 
42  Libre 

6  Scorpii 

A«  Scorpii 

it 

5-3 
52 

♦2.76 
2-95 
3.65 

3.76 

-20.6 
199 
17.8 
X7.7 
X7.4 

-17  37.<5 
17  43  5 
23  29.3 
25  26.6 

25     1.5 

20  56.9 
8    7  5X.2 

•  X7  42.5 
2X  44.7 

22  44.8 

-  9  40.3 
+  0  50.4 
•f  9  22.8 
-10  44  9 

-  9  47.3 

+1.2496 
-0.9587 
-0.8015 
+0.6691 
+0.X392 

0.5566 
0.5659 
0.5945 
0.597X 
0.5978 

-0.2203 
0.2025 

0.1247 
0.1x33 
0.1 105 

+72 

-19 
-18 
+62 
+31 

+35 
-90 
-90 

-  5: 
-35; 

B.  A.  C.  5253 
B.  A.  C.  5254 

3  Scorpii 

4  Scorpii 
ir  Scorpii 

5.8 
5.8 
6.7 
6.3 
3.4 

+3-75 
3.74 
3.77 
3.79 
3.8X 

-X7.X 
X7.0 
X7.2 

17.5 
X7.2 

-24  13.8 

23  405 

24  56.6 
•25  58.0 

25  49-3 

22   52.1 

22  53.2 

23  8.7 
23   26.8 

10    0  42.5 

-  9  40.2 

-  9  39.2 

-  9  24.4 
-9    70 

-  7  54.5 

-a666x 

-1.22X8 

+0.0x39 
+1.0029 

+0.7236 

0.5979 
0.5979 
0.5981 
0.5982 
0.5991 

-0.1x02 

O.IIOI 

0.1094 

0.1085 
0.1048 

-II 

-51 

+24 
+64 
+64 

-90 
-90; 

-42 
+18, 

B.  A.  C.  5314 
B.  A.  C.  5347 

ff  Scorpii 

a  Scorpii 
22  Scorpii 

5.7 
6.0 

34 

Z.2 

55 

3.95 
4.02 

3.99 

•16.8 
X6.5 

154 
X50 
X4.6 

-25  34-9 
26     3.2 

25  21.0 

26  X2.4 
24  53.6 

2   24.0 

4  X0.5 
9     3.0 

X2      4.4 
X2    23.4 

-  6  X7.2 

-  4  35.1 
+  0    5.1 

♦  2  58.8 

♦  3  X6.9 

+0.3109 
+0.6083 
-0.5178 
+0.1096 
-X.2233 

0.6001 
0.6005 
0.6039 
0.6053 
0.6055 

-0.0998 

0.0945 
0.0797 
0.0703 
0.0693 

+39 
+58 
-  6 
+26 
-55 

-25' 

-  8 
-78 
-36 
-90, 

25  Scorpii' 
31  Ophmchi 

B.  A.  C.  5800 
A  Ophitochi 
,  B.A.C.5813 

7.0 
6.7 
75 
49 
6.8 

+4.XX  ,  -X3.3 
4.20      XZ.8 
4.28      zx.o 
4.26      X1.3 
4.a6      11.3 

-25  20.7 

25  301 

26  51.9 
26  27.3 
26  24.1 

x8  29.8 

11      I       I.X 

4  27.4 

4  53.5 

5  12.6 

+  9    7.8 

-  8  37.6 

-  5  20.2 

-  4  55.2 

-  4  36.9 

-X.I362 
-1.2360 
+0.0419 

-0.3736 
-0.43x1 

0.6078 
0.6095 

0.6IOI 
0.6x01 
o.6xox 

-0.0499 
0.0287 
0.0172 
0.0159 
0.0148 

-48 
-58 
+18 

-  4 

-  7 

-90 
-90 

-40, 
-67: 

-71 

38  Ophiuchi 

6.7 

-^4.29   -Z0.6 

-26  31.  X 

5  42.3 

-4    8.6 

-0.3215 

0.6x01 

-aox32 

-  2 

-63 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Ths  Stak*8 

At  Conjuhctioii  xm  R.  A. 

1 

Red'ns  from 

i 

Name. 

Mag. 

1897^. « 

Apparent 
Declination. 

Waahinjrton 
Mean  lime. 

Hour  Angle 
H 

Y 

sd' 

y 

N. 

a 

Aa 

Aa 

8 

m 

•       » 

d     h     m 

1 
h     m 

• 

• 

43  Ophiuchi 

5.8 

+4.36 

-XO.3 

-28     2.8 

11     7  45-2 

-  2  10.9 

+1.1794 

0.6103 

-0.0064 

462 

+37 

3  Sagittarii 

4-« 

4.44 

7.5 

27  47.6 

16  33.9 

+  6  15.0 

+1.0005 

06097 

+0.0227 

+62 

420 

B.A.C.6194 

5.1 

4.53 

4.3 

27     4.8 

la  3  450 

-7     2.6 

+0.7480 

0.6067 

0.0589 

+63 

4   ll 

X  Sagittarii 

2.9 

4.50 

3.2 

25  28.8 

7  27.0 

-  3  30.0 

-0.6105 

0.6051 

0.0706 

-12 

-90 

B.  A.  C.  6369 

6.2 

4.52 

-    X.O 

25     6.8 

13  44-4 

+  2  31.6 

-0.4717 

0.6018 

0.0899 

-  3 

-^^1 

<T  Sagittarii 

2.3 

+4.58 

0.0 

-26  25.5 

X7  38.9 

+  6  16.3 

+I.2I44 

0.5994 

+01015 

+64 

439 

if  Sagittarii 

5.4 

4.56 

+   2.3 

25  26.0 

IS    I  24.3 

-10  17.4 

+1.0968 

0.5939 

01235 

+65 

+25 

X^  Sagittarii 

5.4 

4.54 

3.4 

24424 

5  ".4 

-  6  39.4 

+0.8595 

0.5909 

01334 

+65 

4  7 

Pl^  Sagittarii 

6.3 

4-54 

3.4 

24  36.8 

5  13.9 

-  6  37.0 

40.7580 

0.5909 

0.1337 

+65 

0 

^  Sagittarii 

5.6 

4-53 

3-4 

24    9.8 

5  173 

-  6  33.8 

+0,3218 

0.5908 

0.1339 

+43 

-«5 

53  Sagittarii 

6.7 

+4.50 

+  51 

-23  39.6 

10  55.3 

-  I     9.2 

40.6127 

0.5862 

+0.1483 

+62 

-9 

B.  A.  C.  6727 

6.2 

450 

5.2 

23  39.8 

II     2.2 

-  I     2.6 

+0.6323 

0.5861 

0.1486 

4«3 

-8 

c  Capricomi 

5.6 

4-34 

9.2 

19  26.2 

14    3     30 

-  9  38.7 

-0.9610 

05714 

01845 

-21 

-90 

vr  Capricomi 

51 

431 

9.8 

18  32.8 

6  23.0 

-  6  26.1 

-1.2405 

0.5682 

0.19 10 

-43 

-90 

0  Capricomi 

6.2 

4.32 

10. 1 

18  55.3 

7  27.9 

-  5  23.6 

-0.6528 

05672 

0.1930 

-  I 

-«9 

V  Capricomi 

5.7 

+4.26 

+11.3 

-18  29.9 

II  47.8 

-  I   132 

-0.2309 

0.5630 

+0.2008 

+22 

-* 

19  Capricomi 

6.1 

4.22 

12.7 

18  18.6 

18  11.7 

+  4  57.0 

+08985 

0-5570 

0.2114 

+72 

4  7 

B.  AC.  7263 

5.9 

4.17 

12.8 

16  25.5 

19  29.0 

+  6  11.6 

-0.7536 

0.5557 

0.2133 

-  4 

-^ 

21  Capricomi  • 

6.4 

4.19 

13.2 

17  55.7 

20  52.3 

+  7  31-9 

+1.0807 

05544 

0.2154 

472 

+20 

S  Capricomi 

4.1 

4.18 

X3.6 

17  38.3 

23    76 

+  9  42.5 

+1.2746 

05523 

02186 

+72 

+38 

29  Capricomi 

57 

+4.10 

+14.3 

-15  35.7 

15     3  33.4 

-10     0.8 

+0.1636 

05482 

+02245 

+45 

-34 

X  Capricomi 

5.7 

391 

16.3 

II  50.2 

17  50-2 

+  3  47-3 

-0.3881 

05359 

02400 

+19 

-^ 

50  Capricomi 

6.9 

3.91 

16.3 

12     9.9 

17  54-7 

+  3  517 

-0.0299 

05359 

0.2402 

+37 

-44 

36  Aquarii 

6.3 

376 

173 

8  41.2 

16    4  52.2 

-  9  318 

-0.9658 

05274 

0.2484 

-12 

-90 

6  Aquarii 

4-4 

3.74 

17.7 

8  17.5 

8  29.3 

-6     1.5 

-04777 

0.5248 

02505 

+16 

-72 

B.A,C.7774 

6.4 

+3.75 

+18.0 

~  9  32.9 

8  30.4 

-  6    0.4 

+0.8395 

05248 

+0.2505 

+80 

+  2 

p  Aquarii 

5.6 

3.72 

18.0 

8  20.0 

10    94 

-  4  24.5 

-00155 

0.5236 

0.2513 

+40 

-43 

B.  A.C.7951 

6.7 

353 

18.6 

-  4  45.5 

11    0    4.4 

+  9     5.0 

-0.2320 

0.5152 

0.2563 

+30 

-56 

jc  Piscium 

4.7 

3.32 

19.1 

+  0  41.8 

20  21.9 

+  4  46.6 

-0.8070 

05064 

02567 

0 

-71 

9  Piacium 

6.6 

3-32 

19.2 

0  33.7 

20  32.0 

+  4  56.5 

-0.6168 

05063 

0.2566 

+11 

-82 

15  Piscium 

6.6 

+3.28 

+19-3 

+  0  45.0 

18    0  52.9 

+  9    9.9 

+02965 

0.5050 

+0.2558 

+59 

-27 

z6  Piscium 

5.8 

3.27 

19.2 

X  32.2 

I  22.2 

+  9  38.4 

-04194 

0.5049 

0.2557 

+21 

-67 

X  Piscium 

4.5 

3.24 

19.3 

X  13. 1 

4  22.2 

-II  26.8 

+0.6865 

05041 

0.2549 

+89 

-  7 

19  Piscium 

49 

3.21 

19.0 

2  55.2 

6  40.5 

-  9  12.4 

-0.5512 

0.5035 

02542 

+14 

-76 

22  Piscium 

5.0 

3.20 

19.4 

2  21.8 

9  38.3 

-  6  19.7 

*K).799i 

0.5029 

0.2531 

+90 

-  1 

d  Piscium 

5.3 

+304 

+18.5 

+  7  37-4 

1»    0  56.6 

+  8  32.4 

-X.0528 

0.5013' 

+0.2457 

-15 

-82 

45  Piscium 

6.9 

3.02 

18.7 

7    7.6 

3  40.4 

•fix  11.6 

+01527 

0.5012 

02440 

+51 

-33 

75  Piscium 

6.0 

2.84 

17.3 

12  24,5 

SO    I  27.4 

+  8  21.4 

-0.4618 

0.5033 

0.2267 

+19 

-65 

V  Piscium 

3.7 

2.74 

16.4 

14  49.2 

14  34  2 

-  2  54  5 

-0.2200 

0.5065 

0.2131 

+31 

-49 

xoi  Piscium 

6.3 

2.72 

16.5 

14    84 

16  49.2 

-  0  43.4 

+1.0039 

05071 

0.2105 

+90 

+18 

103  Piscium 

6.8 

+2.71 

+15.8 

+16    6.4 

18  37.0 

+  I     1.3 

-07833 

05077 

+0.2084 

0 

-^66 

105  Piscium 

6.3 

2.71 

159 

15  53-3 

18  50.1 

+  I  14.0 

-0.4964 

0.5078 

0.2081 

+16 

-64 

3  Arietis 

6.0 

2.69 

15.5 

16  54.1 

22  24.8 

+  4  42.4 

-0.8748 

05090 

0.2038 

-  6 

-73 

4  Arietis 

5.7 

2.68 

15.6 

16  26.8 

23  14.6 

+  5  30.7 

-0.2067 

0.5093 

0.2028 

+32 

-47 

I  Arietis 

5.7 

2.65 

15.2 

17  19.1 

»1     3  57.8 

*+io    5.7 

-0.2243 

0.5110 

01967 

+31 

-47 

Z5  Arietis 

5.7 

+2.60 

+14.5 

+19     1.1 

10  43.7 

-  7  20.5 

-0.8000 

0.5137 

+0.1875 

-  I 

-71 

B.  AC.  686 

7.2 

2.59 

14-4 

19    8.2 

12  22.5 

-  5  44.7 

-0.6231 

05146 

0.1851 

+  9 

-68 

0  Arietis 

5.7 

2.57 

M-3 

19  25.7 

14  31.9 

-  3  39-2 

-0.5506 

0.5153 

0.1820 

+13 

-64 

23  Arietis 

7-5 

2.57 

14-3 

19  13.2 

15     3.0 

-  3    90 

-0.2268 

0.5155 

0.1812 

+31 

-45 

26  Arietis 

6.0 

2.53 

14.1 

19  24,1 

20  49.0 

+  2  26.4 

405931 

05181 

01725 

+83 

-  I 

V  Arietis 

5.7 

+2.51 

+13.0 

+21  31.1 

23    0  52.0 

+  6  21.9 

-1.0626 

0.5200 

+0.1661 

-20 

-68 

e  Arietis 

4.6 

2.44 

12.9 

20  55.9 

10  54.5 

-  7  54.2 

+1.1712 

0.5248 

01492 

490 

440 

64  Arietis 

5.7 

2.38 

II. I 

24  21.7 

22    57.1 

+  3  45-5 

-0.9615 

05308 

0.1270 

-14 

-^ 

7  Tauri 

6.0 

2.34 

X0.9 

24     7.3 

as   3  46.1 

+  8  25.2 

-0.1059 

0.5332 

0.1176 

+37 

-31 

IX  Tauri 

6.7 

2.33 

X0.4 

24  59-9 

6  44.2 

+11  17.5 

-07371 

0.5347 

0.1117 

+   X 

-64 

f  Pleiadum 

6.3 

+2.3X 

+10.6 

423  58.1 

8  390 

-xo  51.5 

+0.6141 

0.5356 

4O.X077 

4»7 

+  7 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

• 

JULY. 

1 

Tbs  Stak's 

At  CoNjUMcnoM  in  K.  A 

LiQiiHnff 
Parallel!. 

Red'nsfirom 

Nuna. 

Mag. 

X997J0, 

Apparent 
DecGnatioii. 

Wuhlngton 
MeuiTiina. 

Hoar  Angle 
H 

Y 

^ 

y 

N. 

S. 

Aa 

^ 

8 

• 

•      # 

d    h     m 

h    m 

• 

• 

17  Tauri 

4.3 

+2.31 

+10.7 

+23  47.5 

S8    8  41.X 

-xo  49.5 

40.8126 

0.5356 

40.1077 

490 

4X8 

x8  Taari 

6.3 

2.32 

10.4 

24  31.1 

848.4 

-xo  42.4 

•fo.0215 

0.5357 

0.1075 

+44 

-23 

19  Tauri 

5.0 

2.31 

10.5 

24    8.8 

8  50.x 

-xo  40.7 

40.4362 

0.5357    0.1074 

471 

-  2 

30  Tauri 

5.0 

2.31 

X0.5 

24     2.9 

9    7.6 

-10  23.8 

40.5762 

0.5358      0.1068 

+83 

+  5 

21  Tauri 

7.0 

2.31 

10.5 

24  X4.I 

9    9-7 

-10  21.8 

+0-3745 

0.5359 

0.1067 

466 

-  5 

22  Tauri 

7.0 

+2.31 

+10.5 

+24  X2.6 

9  13.7 

-xo  17.9 

40.4089 

0.5359 

40.1066 

♦69 

-  4 

23  Tauri 

4.7 

a.31 

10.7 

83  37.8 

9  22.x 

-10    9.8 

4  X. 0650 

0.5360 

0.1063 

490 

+36 

11  Tauri 

3.1 

2.31 

10.6 

23  47.4 

9  54^ 

-  9  38.6 

+0.9457 

0.5362 

0.X052 

490 

427 

27  Tauri 

tl 

2.30 

10.5 

23  44-5 

10  4X.6 

-  8  52.8 

4x.o8io 

0.5366 

O.X035 

490 

+37 

28  Tauri 

2.30 

X0.5 

23  49  5 

xo  42.x 

-  8  52.4 

40.9897 

0.5366 

0.1035 

490 

+30 

B.A.C.X192 

6.0 

+2.30 

+10.0 

+25  X6.2 

XX    X2.0 

-  8  23.5 

-0.5596 

0.5368 

40.1025 

4.x  X 

-56 

p  Tauri 

6.0 

2.25 

9.2 

26  X2.9 

20  41 4 

+  0  47.0 

-0.7265 

0.5412 

0.0822 

4-   X 

-64 

X  Tauri 

5.7 

2.22 

8.9 

25  23.3 

S4    2    5.2 

♦  5  59  9 

40.5979 

05431 

40.0702 

486 

+10 

125  Tauri 

6.0 

2.02 

5.8 

25  50.4 

95  xa  37.0 

-  8  39-6 

4I.IZ29 

0.5535 

-0.0123 

490 

+48 

X36  Tauri 

5-3 

2.00 

4.9 

27  35.3 

18  34.7 

-  2  54-4 

-0.9209 

0.5542 

0.027  X 

-X3 

-62 

139  Tauri 

5.3 

+1.98 

+  5-x 

+25  56.5 

20  40.4 

-  0  53.x 

40.8170 

0.5543 

-0.0322 

490 

+26 

e  Geminorum 

3.2 

1.88 

3.2 

25  140 

M  x6  58.x 

-  5  18.1 

40.4256 

0.5538 

0.0819 

470 

0 

37  Geminorum 

6.3 

1.86 

2.7 

25  30.3 

22    0.8 

-  0  26.0 

-0.3104 

0.5531 

0.0939 

+25 

-40 

39  Geminorum 

6.3 

1.85 

2.4 

26  X3.0 

23  33.0 

+  I     3.2 

-X.2294 

0.5528 

0.0975 

-39 

-64 

40  Geminorum 

6.3 

1.85 

2.4 

26    3.3 

23  50.7 

•1-  I  20.x 

-1.0820 

0.5528 

0.0982 

-24 

-64 

u  Geminorum 

57 

+1.84 

+  2.4 

-KL|   21.8 

ai   X  11.5 

+  2  38.x 

4o.6z8o 

0.5525 

-0.X013 

489 

+  8' 

48  Geminorum 

6.0 

1.82 

2.0 

24   Z8.I 

5  40.1 

+  6  57.3 

40.2070 

055x6 

0.1116 

+55 

-X4 

52  Geminorum 

6.3 

1.83 

X.8 

25      3.8 

6  39.6 

+  7  54.8 

-0.730X 

0.5514 

0.1 139 

4  I 

-65 

58  Geminorum 

6.3 

1.79 

X.6 

23    8.6 

xo  37.9 

+XI  44.8 

40.8752 

0.5505 

0.1228 

490 

421 

82  Geminorum 

6.3 

1.76 

0.5 

23  23.7 

21  57-5 

-  I  18.8 

-0.9277 

05473 

0.1473 

4X8 

-^ 

84  Geminorum 

6.8 

+X.75 

+  a4 

'^V^^ 

S8    0    0.2 

MOON. 

+  0  39.8 

-0.3762 

0.5467 

-0x515 

+22 

-49 

43  Leonis 

6.5 

1.63 

-7.3 

7    3.8 

80  23  38.3 

-  2      I.O 

40.9917 

0.5248 

0.253X 

+90 

+X2 

48  Leonis 

5.5 

X.65 

7.7 

7  28.9 

81    5  28.0 

+  3  37.8 

-0.9315 

0.5240 

0.2570 

-  7 

-«3 

351  Seztantis 

6.2 

Z.66 

8.6 

5  171 

9  42.2 

+  7  44X 

40.2646 

05237 

0.2593 

+57 

-28 

1/ Leonis 

5.3 

+1.70 

-  9.5 

•f  4  xax 

x8  X4.5 

-  7  59.4 

-0.8048 

05233 

-0.2630 

0 

-70 

/'Leonis 

6.2 

+1.69 

-10,  X 

+  2  30.7 

ax  24.9 

-  4  54-9 

40.0776 

0.5230 

-0.2638 

+47 

-39 

AUGUST. 

75  Leonis 

5.7 

+1.74 

-xo-s 

+  2  34.4 

1    2  3X.8 

•»•  0    2.5 

-X.3388 

0.5237 

-0.265X 

-40 

-87 

76  Leonis 

6.3 

1.74 

10.5 

+  2  X2.7 

3  20.3 

+  049.S 

-X.1788 

a5237 

0.2652 

-24 

-88 

V  Leonis 

4-4 

1.78 

1X.8 

-  0  15.5 

12  X4.2 

+  9  26.8 

-0.9854 

0.5247 

0.2657 

-10 

-90 

q  Virginis 

5-7 

1.98 

15.5 

8  53.3 

»  15  45.1 

-XX  54-6 

40.6685 

0.5332 

0.2564 

48x 

-  8 

69  Virginis 

50 

2.29 

18.2 

15  26.7 

8  x6  34.x 

-XX  55.x 

•I-I.2600 

0.5467 

0.2327 

+75 

+35 

75  Virginis 

6.0 

+2.33 

-18.0 

-14  50.3 

19      O.X 

-  9  34.x 

40.0798 

0.5484 

-0.2296 

442 

-37 

83  Virginis 

6.0 

2.42 

18.3 

X5  40.0 

4    0  10.0 

-4  34.8 

-0.2457 

0.5518 

0.2225 

+24 

-57 

85  Virginis 

6.5 

2.42 

18.2 

15  15.3 

0  39.x 

-  4    6-7 

-0.77x8 

0.5520 

0.2217 

-  4 

-90 

87  Virginis 

5-8 

2-44 

18.9 

X7  21.0 

X  26.4 

-  3  21.X 

+X.X834 

0.5528 

0.2206 

+73 

428 

89  Virginis 

5.4 

2.45 

X8.9 

.  17  37  6 

2  3x4 

-  2  Z8.4 

4-X.2270 

0.5535 

0.2189 

472 

+33 

B.  A.  C.  4722 

5.8 

+2.64 

-18.6 

-17  43.6 

X3  34.4 

+  8  2X.O 

-0.9930 

0.56x6 

-0.2006 

-2X 

-90 

42  Libre 

5.7 

3.37 

17.2 

23  29.3 

•    0    7.5 

-  6  24.7 

-0.8314 

0.5864 

0.1228 

-19 

-90 

b  Scorpii 

5.3 

3.48 

17.4 

25  26.6 

4  X5.9 

-  2  26.2 

40.6577 

0.5888 

0.1116 

462 

-  6 

A«  Scorpii 

5.2 

3.49 

17.0 

25    1-5 

5  X7.6 

-  X  26.9 

40.1215 

05895 

0.1088 

+30 

-36 

B.  A.  C.  5253 

5.8 

3.48 

16.8 

24  13.8 

5  25.0 

-  X  19.8 

-0.6961 

0.5895 

0.1084 

-13 

-90 

B.A.C.5254 

5.8 

+3.47 

-16.6 

-23 '405 

5  26.3 

-  X  x8.6 

-1.2560 

05895 

-0.1084 

-56 

-90 

3  Scorpii 

6.7 

3.50 

17.0 

24  56.6 

5  42.x 

-  X     3.5 

-0.0052 

0.5897 

0.1074 

+23 

-43 

4  Scorpii 

6.3 

3.52 

17.2 

25  58.0 

6    0.7 

-  0  45.6 

40.9959 

0.5900 

0.1068 

464 

+17 

IT  Scorpii 

3-4 

3.54 

X7.0 

25  49-3 

7  *8.4 

•1-  0  29.0 

+0.7134 

0.5906 

0.X032 

464 

-  2 

B.A.C.5314 

5.7 

3.60 

16.7 

25  34.9 

9    2.7 

•1-  2    9.x 

4a2963 

0.5915 

0.098a 

+39 

-26 

B.A.C.5347 

6.0 

+3.63 

-X6.5 

-26    3.2 

xo  52.0 

+  3  540 

+0.5983 

0.5925 

-ao930 

+57 

-  9 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

•    '1 

Tm  Star's 

At  Conjunction  in  K.  A 

rareuBHL 

Red'ns  from 

Name. 

Mag. 

i«97A 

Apparent 
DeeUnAtioiL 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

• 

^ 

Ai 

s 

•» 

• 

d    h     m 

h     m 

• 

ff  Scorpii 

3.4 

+3.71 

-15.5 

-«5  21.0 

•  15  52.5 

+  8  42.2 

-0.5417 

0.5949 

-0.0784 

-  7 

-80 

a  Scorpii 

Z.2 

3.78 

15.2 

26  12.5 

18  59-1 

+11  41. 1 

+0.0945 

0.5963 

0.0691 

+25 

-37 

22  Scorpii 

5-5 

3.77 

14.8 

24  53  6 

•     19  18.6 

+11  59.8 

-1.2540 

0.5964 

0.0680 

-59 

■^ 

25  Scorpii 
3Z  Ophiachi 

7.0 

391 

133 

25  20.7 

T    I  35  5 

-  5  59  8 

-1. 1650 

0.5984 

0.0489 

-50 

■^1 

6.7 

4.03 

II.9 

25  30.1 

8  18.0 

-^  0  26.9 

-1.2662 

0.6001 

0.0280 

-^3 

-90 

B.  A.  C.  5800 

7.5 

+4.12 

-II.5 

-26  51.9 

II  503 

+  3  50.3 

+0.0294 

0.6006 

-0.0169 

+17 

-41 

A  Ophinchi 

4-9 

4.10 

11.9 

26  27.3 

12  17.2 

+  4  16.1 

-0.3916 

0.6006 

0.0158 

-  5 

-66 

B.A.C.58X3 

6.8 

4.10 

1 1.8 

26  24.1 

12  36.8 

+  4  34-9 

-0.4498 

0.6006 

0.0144 

-  8 

-731 

38  Ophiachi 

6.7 

413 

II.O 

26  31.1 

13    74 

+  5     4-2 

-0.3384 

0.6007 

0.0128 

-  2 

-^ 

43  Ophiuchi 

5.8 

4.21 

II.O 

28    2.8 

15  13-9 

+  7     5.4 

+1.1825 

0.6008 

-0.0063 

+62 

+38| 

3  Sagittarii 

4-6 

+4.34 

-  8.2 

-27  47.6 

8    0  17.9 

-  8  13.3 

+1.0027 

0.6005 

+0.0225 

+€2 

+19 

B.  A.  C.  6194 

51 

4-49 

51 

27    4.8 

II  47.7 

+  2  47.9 

+0.7483 

0.5979 

0.0582 

+63 

+  I 

X  Sagittarii 

2.9 

4-49 

3-7 

25  28.8 

15  35.8 

+  6  26.7 

-0.6266 

0.5966 

0.0697 

-13 

-90 

B.  A.  C.  6369 

6.2 

4.56 

i^ 

25    6.8 

22     3.0 

-11  22.0 

-0.4850 

0.5936 

0.0909 

-  3 

-751 

<T  Sagittarii 

2.3 

4.64 

-0.7 

26  25.5 

9    2     3.4 

-  7  31.4 

+1.2212 

0.5917 

0.1003 

+64 

+41 

if  Sagittarii 

5.4 

+4.67 

+  Z.8 

—^6  26.0 

9  59  9 

+  0    6.1 

+1.1024 

0.5882 

+0.122 1 

^5 

+26 

X^  Sagittarii 

54 

4.67 

30 

24  425 

13  52.0 

+  3  491 

+0.8588 

0.5845 

0.1323 

+^5 

+  7 

X^  Sagittarii 

6.3 

4.67 

3.0 

24  36.8 

13  54-5 

+  3  51.5 

+0.7689 

0.5845 

0.1324 

+65 

+    X 

;t*  Sagittarii 

5.6 

4.65 

3.1 

24     98 

13  58.0 

+  3  54-8 

+0.3192 

0.5844 

0.1325 

+43 

-«5 

53  Sagittarii 

6.7 

4.66 

5.0 

23  396; 

19  43.0 

+  9  26.4 

+0.6129 

0.5802 

0.1469 

+62 

-  9 

B.  A.C.6727 

6.2 

+4.67 

+  5.0 

-23  39  8 

19  50.1 

+  9  33  3 

+0.6328 

0.5801 

+0.1472 

^3 

-  8 

a  Capricorni 

5.6 

4.59 

9.8 

19  26.2 

10  12    7.7 

+  I  139 

-0.9733 

0.5673 

0.1832 

-22 

-^ 

w  Capricorni 

5.1 

4-57 

10.8 

18  32.8 

15  30.6 

+  4  29  4 

-1.2542 

0.5646 

0.1898 

-45 

-90 

0  Capricorni 

6.2 

459 

10.9 

18  55-3 

16  36.4 

+  5  32.8 

-0.6622 

0.5636 

0.1918 

-  2 

-90 

V  Capricorni 

5.7 

4-57 

12.2 

18  29.9 

20  59.6 

+  9  46.5 

-0.2371 

0.5600 

0.1998 

+21 

-56 

19  Capricorni 

6.1 

+4.56 

+13.7 

-18  18.6 

11    3  27.6 

-  7  59  I 

+0.8980 

0.5547 

+0.2105 

+72 

+  71 

B.  A.  C.  7263 

59 

452 

14.1 

16  25.5 

4  45  4 

-  6  44  I 

-0.7641 

0.5536 

0.2125 

-  5 

-90I 

21  Capricorni 

6.4 

4.55 

14.4 

17  55-7 

6    9.6 

-  5  22.8 

+1*0812 

0-5525 

0.2146 

+72 

+20 

6  Capricorni 

4.1 

4-54 

14-9 

17  38.3 

8  26.1 

-  3   II.O 

+1.2759 

0.5506 

0.2179 

+72 

+38 

29  Capricorni 

5.7 

4.48 

16.0 

15  357 

12  537 

+  I     7-5 

+0.1589 

0.5471 

0.2240 

+45 

-34 

18  Aquarii 

5.7 

+4.42 

+16.8 

-13  190 

16  47.0 

+  4  52.9 

-1.3125 

0.5439 

+0.2287 

-46 

-90 

A  Capricorni 

5-7 

4-33 

18.7 

II  50.2 

1»    3  13.8 

-  9     II 

-0.3954 

0.5364 

0.2401 

+19 

-66 

50  Capricorni 

6.9 

4.33 

18.7 

12    9.9 

3  18.3 

-  8  56.7 

-0.0364 

0.5362 

a2402 

+37 

-45 

36  Aquarii 

6.3 

423 

20.4 

8  4Z.2 

14  15.5 

+  I  39-4 

-0.9746 

0.5288 

0.2489 

-12 

-90 

e  Aquarii 

4.4 

4.22 

20.8 

8  17.4 

17  5^.1 

+  5    9.2 

-0.4863 

0.5267 

0.2513 

+16 

-72 

B.  A.  C.  7774 

6.4 

+4.23 

+20.9 

-  9  32.9 

17  53.1 

+  5  10.2 

+0.8312 

0.5267 

+0.2513 

+80 

+  I 

p  Aquarii 

56 

4.21 

2I.I 

8  19.9 

19  317 

+  6  45.7 

-0.0242 

0.5255 

0.2521 

+40 

-44 

B.  A.  C.  7951 

6.7 

4.09 

22.3 

-  4  45.4 

18    9  22.3 

-  3  49.1 

-0.2423 

0.5182 

0.2576 

+29 

-56 

K  Piscium 

4-7 

3.95 

234 

+  0  41.9 

14    5  28.3 

-  8  19.0 

-0.8166 

0.5104 

0.2585 

0 

-«9 

9  Piscium 

6.6 

395 

236 

0  33.8 

538.3 

-8    9.3 

-0.6343 

0.5104 

0.2585 

•flO 

-»4 

15  Piscium 

6.6 

+3-9X 

+23.9 

f  0  45.0 

9  56.1 

-  3  59  0 

+0.2791 

0.5092 

+0.2577 

+58 

-28 

16  Piscium 

58 

390 

23.9 

I  32.2 

10  25.1 

-  3  30.8 

-0.4344 

05091 

a2576 

+20 

-68 

A  Piscium 

4-5 

3.88 

23.9 

I    13-2 

13  23.0 

-  0  38.1 

+0.6670 

0.5084 

0.2568 

+87 

-  8 

19  Piscium 

49 

3.87 

24.0 

2  55.3 

15  39-3 

+  1  34-3 

-0.5674 

0.5080 

0.2561 

+13 

-78 

22  Piscium 

50 

3.86 

24.1 

2  21.9 

18  351 

+  4  25.0 

+07775 

0.5074 

0.2551 

+90 

-  2 

d  Piscium 

53 

+3-75 

+237 

+  7  37.5 

16    9  41.2 

-  4  55  0 

-1.0702 

0.5059 

40.2476 

-16 

-82 

45  Piscium 

6.9 

374 

23.8 

7    77 

12  22.8 

-  2  18.1 

+0.1291 

0.5058 

0.2459 

+50 

-34 

75  Piscium 

6.0 

3.62 

22.5 

12  24.6 

16    9  52.5 

-  5  25.6 

-0.4881 

0.5074 

a2282 

+17 

-^ 

V  Piscium 

3.7 

3-55 

21.6 

14  49-3 

22  50.0 

♦  7    92 

-0.2503 

0.5100 

0.2143 

+29 

-51 

zoi  Piscium 

6.3 

3.55 

21.6 

14    8.4 

IT     I     35 

+  9  187 

+09680 

0.5106 

0.2117 

+90 

+15 

103  Piscium 

6.8 

+3-54 

+20.9 

+16    6.5 

2  50.1 

+11     2.2 

-0.8124 

0.51 1 1 

+0.2095 

-  I 

-74 

'105  Piscium 

6.3 

354 

21.0 

15  53.4 

3     31 

+11  14.8 

-05266 

0.5112 

0.2093 

+X5 

-^ 

3  Arietis 

6.0 

353 

20.5 

16  54.2 

635.6 

-  9  19.0 

-0.9043 

0.5122 

0.2048 

-7 

-73 

4  Arietis 

5-7 

3.53 

20.7 

16  26.9 

7  24.9 

-  8  31.2 

-0.2391 

0.5126 

0.2037 

+30 

-48 

1  Arietis 

5-7 

350 

20.2 

17  19.2 

12     5-5 

-  3  58.9 

-0.2572 

0.5139 

0.1975 

+29 

-49; 

Z5  Arietis 

5.7 

+3.47 

+19.3 

+19      1-2 

18  47.9 

+  2  31.4 

-0-8337 

0:5162 

+ax88x 

-  3 

-71 

1 
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1                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star** 

At  CoHjuMcnoH  im  R.  A, 

Limidng 

Parallels. ' 

Name. 

Mag. 

i897X>. 

Decimation. 

Waahi^ton 
Meaa^nie. 

Hoar  Angle 
H 

Y 

** 

y 

N. 

0 

1 

S. 

1 

^ 

AS 

a 

ff 

•       » 

d    h     m 

h     m 

B.A.C.686 

7.2 

+34S 

+19.2 

fi9    8.2 

IT  20  25.8 

+  4     6-4 

-0.6570 

0.5167 

+0.1857 

+  7 

-70 

B  Arietis 

57 

345 

i$.9 

19  25.8 

22  34.6 

+  6  11.2 

-0.5848 

0.5175 

0.1825 

•■II 

-66 

23  Arietis 

7-5 

3-44 

18.9 

19  13  3 

23     52 

+  6  40.9 

-0.2621 

0.5177 

0.1818 

+28 

-47 

26  Arietis 

6.0 

342 

18.6 

19  24.2 

18    4  48.9 

-"  45-9 

+0-5543 

0.5199 

0.1729 

+79 

-  4 

V  Arietis 

57 

3.41 

175 

2Z   31.2 

8  50.6 

-  7  51  6 

-1.0978 

0.5215 

0.1664 

-23 

-68 

e  Arietis 

4.6 

->334 

•f'X6.9 

+20  56.0 

18  50.6 

+  I  497 

+1.1300 

0.5257 

40.1492 

+90 

+36 

64  Arietis 

57 

330 

14.6 

24  21.8 

19    6  SZ.6 

-xo  32  3 

-1.0007 

0.5308 

0.1269 

-17 

-66 

7  Tauri 

6.0 

3.26 

14.2 

24    7-4 

zi  40.6 

-  5  52.6 

-0.1445 

0.5329 

0x174 

+35 

-33 

II  Tauri 

6.7 

3.26 

13-5 

25    0.0 

14  387 

-  3    03 

-07773 

0.5341 

0.1114 

-  2 

-65 

^  rieiadum 

6.3 

3-23 

137 

23  58.1 

16  33  5 

-  X    93 

+0.5725 

0.5349 

0.1075 

+83 

+  5 

17  Tauri 

4-3 

+323 

+13.8 

•W3  47.6 

x6  357 

-  I    7.2 

+07711 

0.5349 

+0.1074 

+90 

+16 

18  Tauri 

6.3 

3.24 

13.5 

24  3x2 

x6  43.0 

-  X    0.1 

-0.0195 

0.5349 

0.1072 

+42 

-26 

19  Tauri 

5.0 

324 

13.6 

24    8.9 

16  44.6 

-  0  58.5 

40.39x7 

0.5350 

0.107 1 

+68 

-  5 

20  Tauri 

50 

323 

13.6 

44    30 

17    2.2 

-  0  4x5 

-W.5347 

0.5351 

0.1065 

+79 

+  3 

21  Tauri 

7.0 

323 

13.6 

24  14.2 

17    4.3 

-  0  39-5 

+0.3316 

0.5351 

0.1064 

+63 

-  7 

22  Tauri 

7.0 

+323 

+13.6 

+24  12.6 

17    8.3 

-  0  35  6 

+0.3669 

0.5351 

+0.1063 

+66 

-  6 

23  Tauri 

47 

3.23 

138 

23  37.9 

17  16.7 

-  0  27.5 

+1.0232 

0.5352 

0.1060 

490 

+32 

tf  Tauri 

3X 

3.22 

136 

23  47-4 

17  49.0 

+  o-    37 

+0.9039 

0.5354 

0.1049 

+90 

+24 

26  Tauri 

7.0 

322 

134 

23  31  0 

18  30.5 

+  0  43.9 

+1.2778 

0.5357 

0.1037 

+90 

+58 

27  Tauri 

40 

322 

135 

23  44-5 

i8  36.3 

+  0  49.6 

+10393 

0.5357 

0.1033 

+90 

+34, 

28  Tauri 

6.2 

+3.22 

+135 

+23  49-5 

18  36.9 

+  0  50.1 

+0.9481 

0.5357 

+0.1033 

+90 

+28 

B.  A.  C.  1192 

6.0 

3.23 

12.9 

25  16.3 

19    6.7 

+  X  18.9 

-0.6004. 

0.5359 

0.1022 

+  9 

-59 

/  Tauri 
X  Tauri 

6.0 

317 

11.5 

26  12.9 

«0    4  37.5 

+10  30.9 

-0.7666 

0.5397 

0.0819 

-  2 

-64 

57 

3.13 

1 1.2 

25  23.4 

10     2.3 

-  8  15.2 

+0.5566 

0.5417 

+0.0699 

+82 

+  8 

125  Tauri 

6.0 

2.86 

6.4 

25  50.5 

SI  20  45.3 

+  I  16.4 

+1.0749 

0.5506 

-0.0121 

+90 

+45 

136  Tauri 

5-3 

42.83 

+  5.0 

+27  35-4 

*»     2   45.3 

+  7    40 

-0.9595 

0.55x2 

-0.0267 

-16 

-62 

139  Tauri 

5-3 

2.79 

5.2 

25  5^-5 

4  5x8 

+  9    56 

+0.7830 

0.5514 

0.0319 

+90 

+25 

e  Geminorum 

3-2 

2.59 

2.6 

25  140 

28     I  16.5 

+  4  47.9 

+0.3946 

0.55x5 

0.0813 

+68 

-  I 

37  Geminorum 

6.3 

2.55 

1.8 

25  303 

6  20.6 

+  9  41.6 

-0.3419 

0.5510 

0.0928 

+24 

-41 

3^  Geminorum 

6.3 

2.54 

1.4 

26  13.0 

7  53  2 

•MI    II.I 

-1.2603 

0.5506 

0.0968 

-48 

-64 1 

40  Geminorum 

6.3 

+2.54 

+  1.4 

+26    3.2 

8  ii.o 

-MI    28.2 

-1.1126 

0.5505 

-0.0975 

-28 

-64' 

u  Geminorum 

57 

2-5» 

1.6 

24  2X.7 

9  32.2 

-11    13.3 

+0.5870 

0.5504 

0.1006 

+85 

+  7 

48  Geminorum 

6.0 

2.47 

I.O 

24  18. 1 

14     1.7 

-  6  53  2 

+0.1776 

0.5497 

0.1 109 

+53 

-15 

52  Geminorum 

6.3 

2.47 

0.6 

25    38 

15     1.3 

-  5  55  6 

-0.7584 

0.5495 

0.1 132 

-  I 

-65 

58  Geminorum 

6.3 

2.41 

+  0.6 

23    8.6 

19    0.2 

-  2     5.0 

+0.8471 

0.5488 

0.122 1 

+90 

+19 

82  Geminorum 

6.3 

+2.32 

-  0.9 

+23  23.7 

34    6  20.8 

+  8  52.3 

-0.9497 

0.5464 

-0.1466 

-X3 

-67 

84  Geminorum 

6.8 

2.27 

1.0 

22  35.9 

8  23.4 

-KIO  50.8 

-0.39x3 

0.5459 

0.1509 

+21 

-^^ 

7  Cancri 
/<«  Cancri 

6.3 

2.25 

1.6 

22  21.5 

13  20.5 

-  8  22.2 

-0.9102 

0.5459 

0.1609 

-10 

57 

2.24 

17 

21  52.8 

15     8.6 

-  6  37  7 

-0.6916 

0.5442 

0.1645 

+  4 

-68 

B.  A.  C.  2788 

6.0 

2.18 

2.2 

21     4-3 

20  56.8 

-  I     1.2 

-0.8133 

0.5426 

0.1756 

-  3 

-69 

e  Cancri 

57 

+2.12 

"  2.5 

+18  26.5 

25    a  12.2 

+  4     3-8 

+10355 

0.54x2 

-0.1853 

+90 

+25 

35  Cancri 

6.3 

2.12 

2.9 

19  56.6 

3  54  <^ 

+  5  427 

-0.8770 

0.5408 

0.1883 

-  6 

-70 

B.  A.  C.  2899 

7.2 

2.II 

2.9 

19  37  5 

5     3-4 

+  6  49.2 

-0.7563 

0.5404 

0.1903 

+  I 

-68 

B.  A.  C.  2914 

7.2 

2.II 

31 

19  54- 1 

6     1.0 

+  7  450 

-X.2330 

0.5401 

0.1920 

-35 

-70 

e  Cancri 

7.2 

2.10 

3.2 

19  54-5 

6  17.9 

+  8     1.3 

-1.2930 

0.5400 

0.1925 

-43 

-70 

S  Cancri 

4.0 

+2.08 

-  3-3 

+18  31.9 

8  17.8 

+  9  57.3 

-0.2207 

0.5395 

-0.1959 

+30 

-46 

tf«  Cancri 

6.0 

2.02 

3-5 

15  587 

14  22.7 

-  8    9.8 

+1.2588 

0.5379 

0.2059 

+90 

+42 

68  Cancri 

7-5 

2.01 

4.0 

17  29.0 

16  18.6 

-  6  17.7 

-0.7330 

0.5374 

0.2089 

+  3 

-72 

fTi  Cancri 

6.3 

1-94 

4-2 

15  24.6 

21  21.6 

-  1  24.7 

+0.3803 

0.5361 

0.2165 

+65 

-17 

wq  Cancri 

6.0 

196 

4.5 

15  22.1 
NEW 

22  43.6 
MOON. 

-0     5.3 

+0.127X 

0.5358 

0.2185 

+50 

-30 

76  Leonis 

«.3 

+1.72 

-lO.O 

+  2  12.7 

28  10  30.0 

+  9  46.8 

-1. 1237 

0.5305 

-0.2679 

-20 

-88 

V  Leonis 

4-4 

1.72 

10.9 

-  0  15.5 

19  11.7 

-  5  48.3 

-0.9244 

0.5320 

0.2685 

-  6 

-90 

q  Virginis 

57 

1.80 

13.8 

8  53  3 

29  22     4.9 

-  3  47  3 

+07332 

0.5402 

0.2590 

+80 

-4 

83  Virginis 

6.0 

2.10 

16.4 

15  40.0 

81     5  54.1 

+  2  54-7 

-0.1557 

0.5572 

0.2241 

+28 

-SX 

8^  Virgiais 

6.5 

42.IZ 

-x6.3 

-15  153 

6  20.6 

•f  3  22.x 

-0.6783 

0.5575 

-0.2234 

+  X 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                    || 

AUGUST.                                                                                l| 

» 

Tu  Star's 

At  CoMjuxcTiOB  XM  R.  A. 

Linn-taw  , 
Paralleli.1 

1 

Red'ns  from 

N«m«. 

Mag. 

1897^ 

Apparent 
Declination. 

Washington 
Meanlune. 

Hoar  Angle 
H 

Y 

*' 

y 

N. 

& 

dM 

Aa 

• 

m 

•       » 

d     h      SI 

h     m 

• 

• 

87  Virginis 

5.8 

+2.ZX 

-16.8 

-17  20.9 

•1    7     7.2 

+  4     71 

+X.2650 

0.5579 

-0.2221 

+73 

+37 

B.A.C.4722 

5.8 

+2.30 

-16,7 

-17  43.6 

19     5-3 

-  8  20.8 

-0.8945 

0.5656 

-0.2016 

-14 

^90 

SEPTEMBER, 

42  Librae 

57 

+2.96 

-16.2 

-«3  29.3 

%    5  27.2 

4  0  42.3 

-0.7322 

0.5864 

-0.1227 

i 
-131-90 

b  Scorpii 

5.3 

3.05 

16.4 

25  26.6 

9  361 

+  4  413 

+0.7577 

0.5882 

0.1 114 

■^5|-^  1 

A«  Scorpii 

5.2 

307 

16.1 

25     1.4 

xo  37  9 

+  5  40.6 

+0.2213 

05887!    0.1085 

+35    -30 

B.A.C.5253 

5.8 

3.08 

16.I 

24  X3.8 

xo  45.4 

+  5  47.9 

-0.5945 

0.5888;    0.1082 

-  8   -86' 

B.  AC.  5254 

5.8 

+3.06 

-15.6 

-23  40.5 

10  46.6 

+  5  490 

-1.1577 

0.5888-  -0.X082 

-4^t^9ol 

3  Scorpii 

6.7 

3.08 

x6.o 

24  56.6 

XI    2.4 

4-  6    4.x 

+0.0947 

0.5889      0.1074 

+28   -37 

4  Scorpii 

6.3 

309 

16.3 

25  58.0 

XX   2X.Z 

+  6  22.x 

+X.09O7 

0.5890 

0.1067 

+64U26 

ir  Scorpii 

3-4 

3.12 

16.1 

25  49.3 

X2   39.2 

+  7  37  I 

+0.8139 

0.5896 

0.1029 

■^64     4     5 

B.  A  C.  5314 

5.7 

3.15 

15.8 

25  34  9 

14  23  9 

+  9  X7.6 

+0.3935 

0.5902 

0.0980 

+44    -20 

B.  A.  C.  5347 

6.0 

+3-20 

-15.6 

-«6     3.2 

x6  X3.7 

+XX     3.0 

+0.6990 

0.5910 

-0.0927 

^31-   3 

0  Scorpii 

3.4 

3-28 

14.8 

25   2X.O 

2X    X6.2 

-  8    6.8 

-0  4440 

0.5927 

0.0781 

-2    -72 i 

a  Scorpii 

1.2 

336 

14.5 

26  12.4 

8    0  24.x 

-  5     65 

+0.1939 

0.5937 

0.0688 

+30 

-31 

22  Scorpii 

5.5 

3.33 

14.0 

24  53.5 

043.8 

-  4  47-6 

-1.1596 

0.5937 

0.0678 

-48 

-901 

25  Scorpii 

7.0 

350 

13.3 

20  20.7 

7    4-3 

+  I  173 

-1.0730 

0.5951 

0.0488 

-42 

-90 

31  Ophiuchi 

6.7 

+3.63 

-1 1.8 

-25  30.x 

13  51-8 

+  7  48.1 

-1. 1758 

0.5959 

-0.0280 

-53 

-9oi 

B.  A.  C.  5800 

7.5 

372 

IX.6 

26  51.9 

X7  26.9 

+XI  14.4 

+0.1258 

0.5960 

0.0170 

+22 

-35 

A  Ophiuchi 

49 

371 

X2.0 

26  27.3 

17  54-2 

+XX  40.5 

-0.2978 

0.5960 

0.0156 

0 

-61 

B.  A.  C.  5813 

6.8 

372 

IX.9 

26  24.1 

18  X4.X 

-X2     0.4 

-0.3564 

0.5960 

0.0146 

-  3 

-65 

38  Ophiuchi 

6.7 

373 

IX.2 

26  31. 1 

18  45.x 

-XX  3a7 

-0.2445 

0.5960 

-0.0130 

+  3 

-58 

3  Sagittarii 

4-6 

-^3.98 

-8.8 

-27  47-6 

4    6    6.6 

-  0  37.2 

+1.1026 

0.5947 

40.0219 

+62 

428 

B.  AC.  6194 

51 

4.16 

57 

27    4.8 

17  49-8 

+XO  37.4 

+08433 

0.5913 

0.0571 

^3 

^  7l 

X  Sagittarii 

2.9 

4.18 

5.« 

25  28.8 

2X  42.5 

-  9  39.2 

-0.5463 

0.5896 

ao685 

-  8 

-81 

B.A.C.6369 

6.2 

4.28 

-  3.0 

25    6.9 

5    4  18.2 

-  3  19.4 

-0.4053 

0.5866 

0.0872 

+  I 

-69 

i>  Sagittarii 

5.4 

443 

+  0.9 

25  26.0 

x6  3X.4 

+  8  25.x 

+1.1903 

0.5795 

0.1199 

465 

^5i 

X^  Sagittarii 

54 

+4.46 

+  2.x 

-24  42.5 

20  29.x 

-IX  46.3 

+0.9420 

0.5769 

+0.1298 

+65 

+'3j 

;r«  Sagittarii 

6.3 

4.45 

2.x 

24  36.8 

20  3X.7 

-XI  43.8 

+0.8513 

0.5769 

0.1299 

+65 

4  6 

j^  Sagittarii 

5-6 

4.44 

2.3 

24    9.8 

20  35  2 

-XI  40.5 

+0.3969 

0.5768 

0.1 301 

+55 

-21 

53  Sagittarii 

6.7 

4.48 

4.1 

23  39  7 

•    2  28.5 

-  6    0.5 

+0.6902 

0.5729 

0.1442 

466 

-4! 

BAG.  6727 

6.2 

448 

4-2 

23  39-8 

2  357 

-  5  53.6 

+0.7100 

0.5727 

0.1445 

466 

"  ^1 

a  Capricomi 

5.6 

+4.50 

+  9.4 

-19  26.2 

X9  16.4 

+10  10.3 

-0.9251 

0.5604 

+0.1800 

-19 

-90I 

ir  Capricomi 

5.1 

4.49 

X0.5 

x8  32.8 

22  43.8 

-10  29.7 

-1.2123 

0.5578 

0.1865 

-40 

■^^1 

0  Capricomi 

6.2 

451 

X0.5 

18  55  3 

23  51  I 

-  9  24.8 

-0.6152 

0.5569      0.1886 

4  I 

-«5 

V  Capricomi 

5.7 

4.51 

IX.9 

x8  29.9 

7    4  20.2 

-  5    5.2 

-0.1898 

0.5536 

0.1965 

+23 

-53 

19  Capricomi 

6.1 

4.54 

13.4 

x8  x8.6 

xo  56.6 

+  I  17.5 

40.9500 

0.5487 

0.207X 

+72 

411  1 

B.  AC.  7263 

5.9 

+4.50 

+14.0 

-x6  25.5 

X2    16. 1 

+  2  34-4 

-0.7295 

0.5477 

+0.2092 

+  6 

1 
--90 

21  Capricomi 

6.4 

4.54 

I4.X 

17  557 

13  41.9 

+  3  57-2 

+1.1346 

0.5466 

0.2112 

+72 

424 

B  Capricomi 

41 

4.54 

X4.6 

17  38.3 

X6      X.2 

+  6  11.7 

+1.3258 

0.5450 

0.2146 

+72 

+46 

29  Capricomi 

5.7 

4.51 

x6.o 

15  357 

20  34- 1 

+10  35.6 

+0x934 

0.5417 

0.2207 

+46 

-32 

18  Aquarii 

57 

4.48 

X7.1 

13  18.9 

8    0  31.8 

-  9  34.6 

-1.2956 

0.5390 

0.2257 

-43 

-90 

A  Capricomi 

57 

+4-45 

+19.5 

-XI  50.x 

XX    95 

+  0  42.4 

-0.38x9 

0.5321 

+0.2370 

+19 

-65 

50  Capricomi 

6.9 

4.46 

19.3 

X2      9.9 

XX  X4.0 

•1-  0  46.8 

-0.0204 

0.5321 

0.2371 

+38 

-44 

36  Aquarii 

6.3 

4.41 

21.7 

8  4X.2 

22   20.7 

+XX  32.4 

-0.9792 

0.5256 

0.2461 

-13 

--90 

B  Aquarii 

4.4 

4.41 

22.2 

8  17.4 

9    2     0.0 

-  8  55  I 

-0.4919 

0.5237 

0.2485 

+15 

-72 

B.  A.  C.  7774 

6.4 

4.43 

22.x 

9  32.8 

2      X.O 

-  8  54.1 

+0.8340 

0.5237 

0.2485 

480 

+  2 

p  Aquarii 

5.6 

+4.41 

+22.4 

-  8  19.9 

3  40.8 

-  7  17.4 

-0.0295 

0.5229 

+0.2496 

+39 

-44 

B.  A.  C.  7951 

6.7 

4-34 

24-4 

-  4  45.4 

17  39.5 

+  6  X5.9 

-0.2640 

0.5168 

0.2555 

+28 

-57 

K  Piscium 

47 

429 

26.4 

+  0  42.x 

10  X3  51.9 

+  X  52.5 

-0.8722 

0.5108 

02574 

-  4 

-89 

9  Piscium 

6.6 

4.29 

26.5 

0  33  8 

X4     1.7 

+  2    2.0 

-0.6833 

0.5108 

0.2573 

+  8 

-86 

15  Piscium 

6.6 

4.28 

26.8 

0  45.x 

x8  20.0 

+  6  X2.8 

+0.2227 

0.5099 

0.2567 

+55 

-31 

16  Piscium 

5.8 

+4.26 

+26.9 

♦  X  32.4 

18  49.x 

+  6  4X.X 

+0.4958 

0.5098 

4a2566 

+17 

-7« 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Stak's 

At  Comjunctiom  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

i897.a 

Apparent 
Declination. 

Wathinston 
Mean  Time. 

Hour  Angle 

y 

jr* 

y 

N. 

S. 

Aa 

At 

a 

m 

•       t 

d    h     m 

b     m 

0 

• 

X  Piscium 

45 

+4.26 

+26.9 

+  X  23.2 

10  2  Z  47.0 

+  9  33  8 

+0.6063 

0.5094 

+0.2560 

+82 

-22 

19  Piscium 

4-9 

4.25 

27.1 

2    55.4 

11    0    37 

+22  46.5 

-0.6328 

0.5090 

0.2554 

+10 

-83 

22  Piscium 

50 

4.25 

27.3 

2   21.9 

2  59.1 

-  9  23.2 

+0.7072 

0.5087 

0.2545 

+90 

-  5 

d  Piscium 

5.3 

4.21 

27.5 

7  37.5 

18     3.3 

+  5  15.1 

-1.2592 

0.5082 

0.2474 

-23 

-82 

45  Piscium 

6.9 

4.22 

275 

7    7.8 

20  44-4 

+  7  51.3 

+0.0369 

0.5082 

0.2458 

+44 

-39 

75  Piscium 

6.0 

+4.19 

+26.4 

4X2   24.7 

l»z8    7.4 

+  4  37  I 

-0.6052 

0.5204 

+0.2285 

+22 

-74 

n  Piscium 

2-7 

4.18 

25.9 

14  49.3 

IS    6  59.8 

-  6  53.3 

-0.3808 

0.5134 

0.2246 

+22 

-58 

xoi  Piscium 

6.3 

4.18 

25.8 

14      8.5 

9  12.5 

-  4  44.5 

+0.8345 

0.5139 

0.2  2  2Q 

+90 

0 

103  Piscium 

6.8 

4.19 

25.3 

x6    6.6 

xo  58.4 

-  3     17 

-0.9505 

0.5243 

0.2098 

-10 

-74 

105  Piscium 

6.3 

4.19 

25.4 

15  53.4 

IX  22.3 

-  2  49  2 

-0.6605 

0.5244 

0.2096 

+  7 

-73 

3  Arietia 

6.0 

+4.19 

+25.0 

+16  54^ 

14  42.3 

+  0  35-5 

-2.0425 

0.5155 

+0.2052 

-27 

-73 

4  Arietis 

57- 

4.18 

25.0 

26  27.0 

15  31.3 

+  2  23.0 

-0-3773 

0.5256 

0.2040 

+22 

-56 

<  Arietis 

57 

4.18 

245 

17  19.3 

20  20.2 

+  5  53  5 

-0.3994 

0.5272 

0.2978 

+22 

-57 

Z5  Arietis 

57 

4.18 

23.6 

29     2.3 

14    2  50.0 

-12  38,7 

-0.9793 

0.5192 

0.2883 

-13 

-72 

B.  AC.  686 

7.2 

4.18 

23-5 

19    8.3 

4  27.3 

-20    4.4 

-0.8085 

0.5298 

0.1862 

-  2 

-71 

e  Arietis 

57 

+4.17 

+23.1 

+29  25.9 

6  35  0 

-  8    a6 

-0.7352 

0.5205 

+0.1828 

+  2 

-70 

23  Arietis 

7-5 

417 

23.2 

19  134 

7    5.7 

-  7  30.8 

-0.4229 

0.5206 

0.2820 

+20 

-56 

26  Arietis 

6.0 

4.16 

22.7 

19  24.3 

22  47.6 

-  I  59.5 

+0.3988 

0.5226 

0.2730 

+67 

-22 

V  Arietis 

57 

4.18 

21.6 

21  31  3 

26  48.0 

+  I  53-5 

-1-2545 

0.5242 

0.1664 

-40 

-68 

/I  Arietis 

6.0 

4.15 

2x9 

19  347 

18  34-1 

+  3  36.3 

+2.2796 

0.5247 

0.1635 

+90 

+39 

e  Arietis 

4.6 

+4.14 

+20.6 

+20  56.0 

15     2  45.6 

+22    32.5 

+0.9660 

0.5277 

+0.1492 

+90 

+24 

64  Arietis 

57 

4.14 

18.x 

24  22.8 

24  45.0 

-  0   52.1 

-2.2702 

0.5322 

0.1267 

-32 

-66 

66  Arietis 

6.0 

4.11 

18.3 

22  27.2 

26  45.0 

+  I    5.x 

+1.2924 

0.5329 

0.2227 

+90 

+45 

7  Tauri 

6.0 

4.12 

17.5 

24    74 

19  337 

+  3  48.3 

-0.3278 

0.5339 

0.2272 

+25 

-43 

9  Tauri 

7.0 

4.10 

27.6 

22  52.5 

20  46.7 

+  4  58.9 

+1.2053 

0.5343 

0.2247 

+90 

+47 

XI  Tauri 

6.7 

+4.13 

+16.7 

+25    o.x 

22  32.9 

+  6  40.7 

-0.9499 

0.5349 

+0.22X1 

-14 

^5 

g  Pleiadum 

6.3 

4.10 

16.7 

23  58.2 

1«    0  26.8 

+  8  31 8 

+0.4004 

0.5356 

0.2072 

+68 

-  5 

17  Tauri 

4.3 

4.10 

16.8 

23  47  6 

0  29.0 

+  8  33  9 

+0.5990 

0-5356 

0.2071 

+85 

+  7 

18  Tauri 

6.3 

4.11 

16.5 

24  32.2 

0  36.3 

+  8  41.0 

-0.2922 

0.5356 

0.2068 

+32 

-35 

29  Tauri 

5.0 

4.II 

16.6 

24    8.9 

0  38.0 

•1-  8  42.6 

+0.2226 

0.5357 

0.2C^ 

+56 

-13 

20  Tauri 

50 

+4.10 

+16.6 

+24     3.0 

0  55-5 

+  8  59.6 

+0.3623 

0.5358 

+0.2062 

+65 

-  6 

21  Tauri 

7.0 

4.10 

X6.5 

24  14.2 

0  57-6 

+  9     2.6 

+0.2592 

05358 

0.2062 

+52 

-26 

22  Tauri 

7.0 

4.10 

16.5 

24  22.7 

X     1.6 

+  9    5  5 

+0.2954 

0.5358 

0.2060 

+54 

-14 

23  Tauri 

47 

4.09 

16.7 

23  37.9 

2  10.2 

+  9  137 

+0.8523 

0.5358 

0.2057 

+90 

+22 

V  Tauri 

3.1 

4.09 

16.6 

23  47.5 

2  42.4 

+  9  44-9 

+0.7328 

0.5360 

0.2046 

+90 

+14 

26  Tauri 

7.0 

+4.09 

+16.4 

+23  327 

2  23.8 

+10  25.0 

+2.0752 

0.5363 

+0.2032 

+90 

+39 

27  Tauri 

40 

4.09 

16.5 

23  44  6 

2  29.7 

+20  30.7 

+0.8670 

0.5363 

0.2029 

+90 

+22 

28  Tauri 

6.2 

4.09 

16.5 

23  49-6 

2  30.3 

420   32.2 

+0.7757 

0.5363 

0.2029 

+90 

+27 

B.  A.  C.  ZZ92 

6.0 

4,10 

15.8 

25  16.3 

3    0.2 

+22      0.2 

-0.7742 

0.5365 

0.2029 

-  2 

-65 

p  Tauri 

6.0 

4.07 

24.x 

26  13.0 

22  32.2 

-  3  46.8 

-0.9446 

0.5395 

0.0825 

-14 

-64 

X  Tauri 

57 

+4.03 

+13.5 

+25  23.4 

17  58.2 

+  z  28.5 

+0.3808 

0.5422 

+0.0695 

+67 

-  2 

125  Tauri 

6.0 

376 

6.9 

25  50.5 

18    4  57  7 

+  2  2    16.6 

+0.9029 

0.5473 

-0.0219 

+90 

+34 

136  Tauri 

5.3 

374 

5-2 

27  35  4 

22     2.9 

-  6  517 

-11395 

0.5477 

0.0264 

-32 

-62 

139  Tauri 

53 

3.68 

5-4 

25  56.5 

13     99 

-   4    48.0 

+0.6208 

0.5477 

0.0325 

+88 

+15 

e  Geminorum 

3.a 

3-44 

2.8 

25  14  0 

19    9  52.2 

-  8  49.4 

+0.2277 

0.5467 

0.0803 

+56 

-20 

37  Geminorum 

6.3 

+3.39 

+  0.7 

+25  30.3 

14  59.8 

-  3  51-3 

-0.5098 

0.5460 

-0.0928 

+24 

-52 

40  Geminorum 

6.3 

3.38 

0.2 

26     3.2 

16  52.8 

-  2     3.2 

-2.2834 

0.5458 

0.0962 

-53 

-64 

6>  Geminorum 

57 

3.33 

+  0.5 

24  22.7 

18  24.2 

-  0  43.5 

+0.4253 

0.5456 

0.0992 

+70 

-  2 

48  Geminorum 

6.0 

3.28 

-  0.3 

24  28.0 

22  477 

+  3  40.6 

+0.0265 

0.5448 

0.2093 

+43 

-24 

52  Geminorum 

6.3 

3.29 

0.8 

25     38 

23  48.2 

+  4  39.1 

-0.9233 

0.5447 

0.2215 

-22 

-65 

58  Geminorum 

6.3 

+3.20 

-  0.9 

+23     8.6 

ao  3  507 

+  8  33-4 

+0.6922 

0.5440 

-O.X  203 

+90 

+20 

82  Geminorum 

6.3 

3.06 

28 

23  23.7 

25  22.2 

-  4  19.4 

-2.2038 

0.5417 

0.2444 

-25 

-67 

84  Geminorum 

6.8 

3.03 

2.9 

22  35.9 

27  25.4 

-  2  29.2 

-0,5479 

0.5422 

0.1487 

+22 

-59 

fi^  Cancri 

6.3 

2.94 

3.9 

ax  52.8 

»1    0  26.2 

+  4  27.7 

-0.8369 

0.5398 

0.2622 

-  5 

-68 

B.A.C.2788 

6.0 

2.85 

43 

21     4-3 

6    8.6 

+  9  58.6 

-0.9530 

0.5384 

0.2732 

-22 

-€9 

e  Cancri 

57 

+2.75 

-4.6 

+18  26.5 

22  27.8 

-  8  527 

+0.9099 

0.5373 

-0.2828 

+90 

+15 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Star's 

At  Conjumctioh  in  R.  A. 

LimitmK 
Parallela. 

Nam«. 

Mas. 

Red'ns  from 

Apparent 
D^aiSnatioii. 

Washington 
Mean  lime. 

Honr  Angle 
If 

Y 

jr 

y 

N. 

1 

A« 

Aa 

s 

m 

•       1 

d    h     m 

h     m 

.'      .1 

35  Cancri 

6.3 

+2.76 

-    5.3 

+X9  56.6 

«1  X3  XI.4 

-  7  12.5 

"'52^^ 

0.5369 

-0.1858 

-x6 :  -70 

B.  AC.  2899 

7.2 

2.73 

52 

19  37  5 

X4  20.9 

-6    5  3 

-0.8870 

0.5366 

0.1878 

-7,-70 

(J  Cancri 

40 

2.68 

5.6 

x8  31.9 

17  37  3 

-  2  55  3 

-0.3459 

0.5360 

0.1934 

+24  -52 

<^  Cancri 

6.0 

258. 

5.6 

15  58.6 

23  45  6 

+  3     x.o 

+1.1448 

0.5348 

0.2034 

+90+31 

68  Cancri 

7.5 

2.58 

6.3 

17  29.0 

%%    X  42.5 

+  4  54  0 

-0.846X 

0.5344 

0.2064 

-  4 ;  -73 

it'  Cancri 

6.3 

+2.47 

-6.3 

+15  24  5 

647.7 

+  9  49.4 

-K).2733 

05335 

-0,2141 

+581-21 

7r«  Cancri 

6.0 

2.48 

6.7 

X5  22.0 

8  10.2 

+IX    94 

+0.02x7 

0.5332 

0.2 161 

+44  '  -35 

18  Leonis 

6.0 

2.28 

79 

12  16.9 

23    8.6 

+  I  38.9 

-0.X285 

0.5314 

0.2357 

+3^ ,  -45 

19  Leonis 

7.0 

2.27 

7.8 

X2      2.6 

23  39  0 

+  2    8.3 

-0.0020 

05313 

0.2362 

+42  ,  -39 

21  Leonia 

6.8 

2.26 

8.1 

X2    X9.3 

%Z    X  x6.6 

+  3  42.7 

-0.6741 

0.5311 

0.2381 

+  7.-77 

A  Leonis 

47 

+2.17 

-8.7 

+10  30.0 

9  32.0 

+XX  42.4 

-0.7788 

0.5310 

-0.2468 

+  1-73 

43  Leonis 

6.5 

2.09 

9.0 

7    38 

x6  50.9 

■  5  "Z 

+0.9505 

0.5308 

0.2534 

+90    +10 

48  Leonis 

55 

2.05 

9-5 

7  28.9 

22  32  3 

+  0  X7.8 

-0.9415 

0.531 1 

0.2577 

-  8|-«3 

35'  Sextantis 

6.2 

x:^ 

97 

5  170 

»4    2  39  5 

+  4  X7.1 

+0.2574 

05314 

0.2605 

+57    -28 

d  Leonis 

5.3 

10.3 

+  4  xo.o 

10  56.7 

-ix  4X.5 

-0.7741 

0.5326 

0.2649 

+  2  1  -78 

NEW 

MOON. 

B.A.C.4722 

5-8 

+2.07 

-15.0 

-17  43  5 

38    2  21.7 

+  0  43-3 

-0.7405 

0.5754 

-0.2036 

-  6  '  -90 

42  Librae 

57 

2.57 

X4.6 

23  29.2 

39  XI  47.0 

+  8  49.6 

-0.5435 

0.5946 

0.1235 

-3-80 

b  Scorpii 

53 

2.65 

147 

25  26.5 

15  49  9 

-II  17.4 

+0.9327 

0.5963 

0.XX20 

+651+13 
+4^'  -20 

A«  Scorpii 

52 

.  2.66 

14-5 

25     1.4 

16  50.4 

-10  19.3 

+0.4026 

0.5967 

0.109 1 

B.  A.  C.  5253 

5.8 

+2.66 

-14.5 

-24  13.8 

16  57.6 

-10  12.4 

-0.4036 

0.5968 

-0.1088 

+  3,-«, 

B.A.C.5254 

5.8 

2.66 

14. 1 

23  40  5 

x6  58.8 

-10  II. 3 

-0.9605 

0.5968 

0.1087 

-29,-90' 

3  Scorpii 

6.7 

2.67 

14.6 

24  56.5 

17  M  3 

-  9  56.5 

+0.2779 

0.5968 

0.1080 

+38  •-27. 

ir  Scorpii 

3-4 

2.70 

143 

25  49  3 

x8  48.8 

-  8  25.8 

+0.9901 

05974 

0.1034 

+64 ,  +17 

B.  AC.  5314 

5.7 

273 

14.2 

25  34  9 

20  31.1 

-  6  47-7 

+0.5789 

0.5980 

0.0984 

+56  ( -10  j 

B.  A.  C.  5347 

6.0 

+2.77 

-14.  X 

-26     3.2 

22  18.6 

-5    4.6 

+0.8797 

0.5987 

-0.0931 

+64  1  +  9 

a  Scorpii 

3.4 

2.85 

13.6 

25    2X.O 

80    3  14.7 

-  0  20.9 

-0.2481 

0.5998 

0.0783 

+  8,-57i 

a  Scorpii 

1.2 

2.91 

13.2 

26  12.4 

6  19.0 

+  2  357 

+0.3850 

0.6003 

0.0690 

+42    -21 

22  Scorpii 

55 

2.90 

12.7 

24  53  5 

638.3 

+  2  54-2 

-0.9551 

0.6003 

0.0680 

-32 '-90 

25  Scorpii 

7.0 

3.02 

XI.8 

25  20.6 

12   52.0 

+  8  52.3 

-0.8669 

0.6010 

0.0487 

-28   -90 

31  Ophiuchi 

6.7 

+3,14 

-X0.9 

-25  30.1 

19  32  9 

-  8  43.5 

-0.9696 

0.6009 

-0.0279 

-371^90 

B.  A.  C.  5860 

7-5 

3.22 

10.8 

26  51.9 

23     5.1 

-  5  20.x 

+0.3260 

0.6006 

0.0168 

+33! -241 

A  Ophiuchi 

49 

3.20 

H.3 

26  27.2 

23  32.0 

-  4  54  3 

-0.0943 

0.6005 

0.0154 

+10,-481 

B.  A.  C.  5813 

6.8 

+3.21 

-11.3 

'-26  24.1 

23  51  6 

-  4  35.6 

-0.1524 

0.6005 

-0.0144 

+  7 !  -52 

OCTOBER.                                                                                     ' 

38  Ophiuchi 

6.7 

+3.24 

-xa4 

-26  31. 1 

1    0  22.3 

-4    6.x 

'  -0.0412 

0.6004 

-0.0128 

+22 

1 
-45, 

B.A.C.6194 

5.1 

3.68 

5.7 

27    4-8 

23  15.1 

-  6    9.9 

+1.0463 

0.5926 

+0.0571 

+63 

+■22  1 

X  Sagittarii 

2.9 

+3.71 

-  4.5 

-25  28.8 

«    3     71 

-  2  27.3 

-0.3372 

0.5906 

+0.0683 

+    3I-64' 

B.  AC.  6369 

6.2 

377 

-2.6 

26    6.9 

9  42.2 

+  3  52.0 

-0.1988 

0.5885 

0.0870 

+11-54, 

B.  AC.  6607 

5-9 

3-94 

+  i.a 

22  35.6 

8    0    4.4 

-  6  19  5 

-X.2576 

0.5764 

0.1243 

-54I-9O 

;t'  Sagittarii 

54 

4.01 

1.3 

24  42.5 

I  55  6 

-  4  32.5 

+X.1458 

0.5751 

0.1288 

^^l^^"". 

^  Sagittarii 

6.3 

4.02 

1-3 

24  36.8 

X  58.2 

-  4  30.0 

+1.0540 

0.5750 

0.1289 

+65 ' +22  j 

)^  Sagittarii 

5.6 

+4.00 

+  1.5 

-24    9-8 

2    X.7 

-  4  26.7 

+05993 

0.5750 

+O.X29O 

+60 

-10 

53  Sagittarii 

6.7 

4.06 

3.x 

23  39.7 

7  57-3 

+  I  15.6 

+0.8910 

0.5705 

0.1428 

+66 

+  9 

B.  A.  C.  6727 

6.2 

407 

3* 

23  39-8 

8    4.6 

+  X  22.6 

+0.9110 

0.5702 

O.I43I 

+66 

+10 

a  Capricomi 

5.6 

414 

8.5 

19  26.3 

4    0  54.7 

-  6  24.1 

-07393 

0.5566 

O.I77I 

-  7 

-90 

*r  Capricorni 

5.1 

415 

9.5 

18  32.8 

4  24.8 

-  3     1.3 

-1.0300 

0.5538 

O.184I 

-25 

-90 

B.  A.  C.  7044 

7.0 

+4.X5 

+  9.7 

-18  12.7 

5    99 

-  2  17.8 

-12399 

0.5532 

+0.1850 

-43 

-90 

0  Capricorni 

6.2 

417 

9.6 

18  55  3 

5  32.9 

-  X  55  6 

-0.4318 

0.5528 

0.1861 

+10 

-7x' 

V  Capricomi 

57 

4.19 

10.9 

x8  29.9 

xo    54 

+ 1  *7-2 

-00092 

0.5493 

0.1937 

+33 

-43 1 

19  Capricomi 

6.1 

424 

12.3 

x8  18.6 

x6  47.4 

+  8  55  8 

+1x297 

0,5441 

0.2041 

"^I 

+24 1 

B.  A.  C.  7263 

5.9 

4.22 

13.x 

16  25.5 

x8    8.0 

+XO    37 

-0.5596 

0.5426 

0.2060 

+  6 

-79; 

29  Capricomi 

5.7 

•f4.26 

+X5.1 

-15  35.7 

6    a  33-7 

-5  37  4 

+0.36x8 

0.5369 

+0.2X72 

+56 

-«3; 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Ths  Star's 

At  Comjvnction  in  R.A. 

lAtnMnm 

ParaUelii 

Red'ns  flrom 

NaiMb 

Mag. 

Z897A 

DeciinatioiL 

Washington 
Mean  Time. 

Hour  Angle 

r 

*' 

y 

N. 

S. 

Am, 

41 

s 

m 

• 

d    h     m 

h     m 

• 

• 

x8  Aqnarii 

5.7 

+4.24 

4>i6.4 

-X3  18.9 

6    6  35.x 

-  X  43.9 

-X.X458 

0.5341 

+a2220 

-28 

-90 

X  Capricorni 

5.7 

4.26 

18.9 

'^i  5a2 

X7  23.2 

+  8  43.6 

-0.2412 

0.5272 

0.233X 

+26 

-56 

50  Capricorni 

6.9 

4.28 

18.7 

X2      9.9 

17  27.8 

+  8  48.1 

40L1218 

0.5271 

0.2332 

+45 

-36 

36  Aqnarii 

6.3 

427 

21.3 

8  4X.2 

•    4  455 

-  4  15.2 

-0.8621 

a5209 

0.242X 

-  6 

-90 

$  Aquarii 

44 

4.29 

22.0 

8  X7.4 

8  28.4 

.  -  0  391 

-0.3780 

0.519X 

0.2444 

+21 

-64 

B.A.C.7774 

6.4 

+431 

+21.7 

-  9  32.8 

8  29.5 

-  0  38.0 

+0.9574 

0.5191 

+0.2444 

+80 

+10 

p  Aquarii 

5.6 

4.30 

22.2 

8  X9.9 

XO   XO.8 

+  X     0.2 

+0.0844 

0.5184 

0.2454 

+45 

-37 

BAG.  7951 

6.7 

4.29 

24,7 

-  4  45.4 

7    0  22.6 

-  9  13.4 

-•.x8i8 

0.5128 

0.2515 

+32 

-52 

K  Piacinm 

47 

4.33 

27.5 

+  0  41.9 

20  51.0 

+XO  39.1 

-0.8329 

0.5079 

0.2537 

-  2 

-89 

9  Pisciutu 

6.6 

4-33 

27.5 

0  33-8 

2Z      1.2 

.  -i-xo  49.1 

-0.6448 

0.5079 

0.2537 

♦  9 

-«4 

15  Piscinm 

6.6 

*-4'33 

-w8.o 

+  0  45.x 

8     Z   22.6 

-  8  57.0 

+0.2575 

0.5973 

+0.2531 

"^57 

-28 

z6  Piscinm 

5.8 

4.33 

28.2 

X  32.3 

X  51  9 

-  8  28.5 

-0.4643 

0.5073 

0.2531 

+18 

-70 

X  Piscinm 

4-5 

4-35 

28.2 

X  13.3 

4  51  8 

-  5  33  8 

40.6352 

0.5070 

0.2525 

+84 

-  9 

Z9  Piscinm 

4-9 

4-35 

28.6 

2  55-4 

7  xo.o 

-  3  195 

-0.6159 

0.5064 

0.2520 

+10 

-82 

22  Piscinm 

5.0 

4.36 

28.7 

2  2Z.9 

XO    7.x 

-  0  27.5 

+0.7273 

0.5067 

0.2512 

+90 

-  4 

d  Piscinm 

53 

+4.4X 

+29.6 

+  7  37.6 

9    X  x8.9 

-  9  41  9 

-X.1858 

a  5070 

+0.2447 

-26 

-82 

45  Piscinm 

69 

4-4« 

29.6 

7    7.8 

4    0.8 

-7    4.6 

+0.0128 

0.5070 

0.2431 

+43 

-40 

75  Piscinm 

6.0 

4.5X 

29-5 

X2   24.7 

10    x  29.3 

-XO  13.4 

-0.6825   0.51 10 

0.2265 

+  6 

-77 

17  Piscinm 

37 

456 

28.9 

X4  49.4 

14  22.9 

+  2  X7.5 

-0.4845   0.5145 

0.2129 

+X7 

-64 

xoi  Piscinm 

6.3 

4.57 

28.7 

14    8.6 

16  35.6 

+  4  26.2 

+0.7293  1  0.5152 

0.2104 

+90 

+   X 

Z03  Piscinm 

6.8 

+4-59 

+28.3 

+16    6.6 

18  21.5 

+  6    9.0 

-1.0587,0.5158 

+0.2083 

-18 

-74 

105  Piscinm 

6.3 

4-59 

28.4 

X5  53  5 

18  34  4 

+  6  21.6 

-0.7732  0.5158 

0.2080 

0 

-69 

3  Arietis 

6.0 

4.61 

28.1 

16  54.3 

22    5.4 

+  9  4^-2 

-X.1614  0.5170 

0.2037 

-27 

-73 

4  Arietis 

57 

4.61 

28.Z 

16  27.0 

22  54.5 

+10  33.9 

-0.4976 

0.5172 

0.2026 

+15 

-^4 

I  Arietis 

5-7 

4.63 

27.7 

X7  X9.3 

11    3  330 

-  8  55.9 

-0.5291 

0.5190 

0.1965 

+14 

-64 

15  Arietis 

5-7 

+4.66 

+27.0 

+X9    1.3 

10  12.5 

-  2  28.5 

-X.I224 

0.5207 

+0.187X 

-24 

-71 

B.A.a686 

7.2 

467 

26.7 

19    8.4 

XX  49.6 

-  0  54.4 

-0.9513 

0.5217 

0.1847 

-12 

-71 

e  Arietis 

5.7 

4.68 

26.5 

19  25.9 

13  57-2 

+  I     9-3 

-0.8845    0.5226 

0.1815 

-  7 

-7X 

23  Arietis 

7.5 

4.68 

26.4 

X9  13-4 

14  27.8 

+  X  39.0 

-0.5628    0.5227 

0.1808 

+12 

-64 

26  Arietis 

6.0 

4.69 

25.8 

19  24.3 

20    9.1 

+  7    9.7 

+0.2401 

0.5248 

0.17x8 

+56 

-19 

fi  Arietis 

6.0 

+4.73 

+24.9 

+19  34  8 

la   X  54.9 

-II  153 

+  X.OI2I 

a527o 

+0.1624 

+90 

+28 

e  Arietis 

4.6 

475 

23.6 

20  56.x 

10   55 

-  3  20.0 

+0.7851 

0.5301 

0.148 1 

+90 

+12 

66  Arietis 

6.0 

4.78 

21.2 

22  27.3 

18    0    3-6 

+XO  1 1.3 

+0.9916 

0.5350 

ai2i7 

+90 

+29 

7  Tanri 

6.0 

4.82 

20.3 

24    7.5 

2  52.2 

-II     55 

-0.5247 

0.5362 

0.1 161 

+13 

-55 

9  Tanri 

7.0 

4.81 

20.2 

22  52.5 

4     5.0 

-  9  55  I 

+0.9993 

0.5365 

0.X137 

+90 

+30 

XI  Tanri 

6.7 

+4.85 

+19.4 

+25    0.1 

5  50.2 

-  8  X3.3 

-I.1618 

0.5369 

+0.1x00 

-32 

-65 

g  Pleiadnm 

6.3 

483 

19.2 

23  58.2 

7  45  0 

-  6  22.3 

+0.1882 

0.5376 

0.1061   +54 

-15 

17  Tanri 

4-3 

4.82 

19.3 

23  47-7 

7  47.2 

-  6  20.2 

+0.3872 

0.5376 

0.106 1 

+67 

-  5 

18  Tanri 

63 

4.84 

19. 1 

24  31  3 

7  54-5 

-  6  13.1 

-0.4055 

0.5376 

0.1058 

+20 

-47 

19  Tanri 

50 

4.83 

X9.2 

24    9^ 

7  56.x 

-  6  XX.6 

+  0.0096 

0.5376 

a  1058 

+43 

-24 

20  Tanri 

50 

+4.83 

+  I9.X 

+24    3.x 

8  X3.7 

-  5  54-5 

+0.1495 

0.5377 

+<>.I052 

+51 

-17 

21  Tanri 

7.0 

4.83 

19.1 

24  X4.3 

8  X5  7 

-  5  52.6 

-0.0543 

0.5377 

0.105 1 

+39 

-27 

22  Tanri 

7.0 

4.83 

19.x 

24   X2.7 

8  X9.8 

-  5  486 

-0.0x79 

0.5377 

0. 1049 

+41 

-251 

23  Tanri 

47 

4.82 

19.2 

23  38.0 

8  28.2 

-  5  40  5 

+0.6389 

0.5377 

0.1047 

+90 

+  9 

If  Tanri 

31 

4.82 

X9.X 

23  47.5 

9    0.6 

-  5    92 

+0.5X86 

0.5380 

0.1035 

+78 

+  3 

26  Tanri 

7.0 

4^4.82 

+19.0 

+23  33.0 

9  42.0 

-  4  29.1 

+0.8586 

0.5382 

+aio2i 

+90 

+24 

27  Tanri 

4.0 

4.82 

18.9 

23  44.6 

9  47.9 

-  4  23  4 

+0.6531 

0.5382 

0.10x9 

+90 

+  XO 

28  Tanri 

6.2 

482 

X8.9 

23  49.6 

9  48.4 

-  4  23.0 

+0.5615 

0.5382 

0.1019 

+82 

+  5i 

B.A.C.ZZ98 

6.0 

4.85 

X8.4 

25  16.4 

10  18.4 

-  3  53.9 

-0.9917 

0.5383 

0.1008 

-17 

-65! 

36  Tanri 

6.0 

4.81 

X7.6 

23  49.6 

x6  53.2 

+  2  27.9 

+1.2303 

0.5402 

0.0869 

+90 

+53 

•p  Tanri 

6.0 

+4.86 

+16.4 

+26  13.0 

19  50.5 

+  5  19.3 

-X.X74I 

0.54x0 

+0.0805 

-35 

-64 

X  Tanri 

5-7 

4.83 

155 

25  23.4 

14     I  17.1 

+XO  35.0 

+0.1484 

0.5423 

+0.0685 

+51 

-13 

125  Tanri 

6.0 

4.66 

7.3 

25  50.5 

16  12  28.0 

-  3  25.4 

-10.6428 

0.5460 

-0.0126 

+90 

+x8 

139  Tanri 

5.3 

4.60 

53 

25  56.5 

20  45  4 

+  4  35  2 

+0.3456 

0.5457 

0.03x9 

+64 

+  xl 

e  Geminomm 

3.2 

436 

+  0.5 

25  140 

le  17  43.9 

♦  0  51. 1 

-0.0481 

0.5429 

0.0798 

+40 

-24 

37  Geminomm' 

6.3 

+431 

-0.8 

+25  30.2 

22  57.5 

+  5  54-2 

-0.7920 

0.5419 

-ao9X3 

-  4 

-^4 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTAXIONS. 

OCTOBER. 

1 

The  Star's 

At  Comjumctiom  ih  R.  A. 

T  l^iiiii 
ParafN^ 

Name. 

1    Red'ns  from 
Mag.           **97A 

Apparent 
Declination. 

Wafthinston 
Mean  Time. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

^'  , 

Aa 

^ 

6>  Geminorum 
48  Geminorum 
52  Geminoram 
58  Geminorum 
84  Geminorum 

5.7 
6.0 

6.3 
6.3 
6.8 

s 

+4.24 

4.18 

4.19 
4.09 

390 

m 
-    1.0 
2.1 

5.6 

e         • 
+24    21.7 

24  18.0 

25  3.8 
23       8.5 
22    35.8 

d    h     m 
IT    2  15.4 

6  53.9 

7  55-6 

X2      2.9. 

18    I  54  7 

h     m 

+  9     5-5 

-10  25.4 

-  9  25.7 

-  5  26.6 
+  7  57.9 

40.1497 
-0.2627 
-1. 2 105 
40.4184 
-0.8307 

0.5411 
0.5401 
0.5398 
0.5389 
0.5353 

-0.0984 
0.1083 
0.1 105 
0.1 191 
0.1466 

e 

+51 
+27 
-38 
+69 

-  5 

e  1 

-161 

-391 
-65 

-  5 
-67 

ft*  Cancri 

B.A.C.2788 
d^  Cancri 
e  Cancri 
35  Cancri 

5-7 
6.0 
6.0 

5.7 
6.3 

+3.79 
3.68 
3.62 
3.56 
3.56 

-6.7 

7-3 
6.9 

+21.  52.7 
21      4.2 
18    39.6 

18  26.4 

19  56.5 

854.6 
14  55.4 
x6'24.9 
20  22.0 
22    8.0 

-  9  15  8 

-  3  26.6 

-  2     0.1 

+  I  49.4 
+  3  32.0 

-1.1201 
-1.2350 
4-1.1105 
40.6492 
-1.2874 

0.5334 
0.5320 
0.5316 
0.5307 
0.5302 

-O.IS97 
0.1705 
0.1731 
ai798 
0.1827 

-26 
-58 

+90 
+«9 
-44 

-68 

+32 
+  I 
-70 

B.  AC.  2899 

6  Cancri 

o>  Cancri 

tfl  Cancri 

68  Cancri 

J.2 
40 

5.7 
6.0 

75 

+354 
347 
334 
3.35 
3-34 

-8.7 
8.9 

8.8 
8.9 
9.8 

+19  37-5 
18  31.8 

15  42.9 
15  58.6 
17  28.9 

23  19.2 

19    2  40.2 

8  47.7 

8  57.3 

10  56.9 

+  4  4P  9 
+  7  55.5 
-10    8,7 

-  9  59-3 
-8     3.5 

-1. 1630 
-0.6140 
+1.208 1 
4-0.8962 
-1.1146 

0.5300 
0.5292 
0.5280 
0.5280 
0.5276 

-0.1847 
0.1901 
0.1995 
0.1998 
0.2028 

-29 
+  9 
+90 
+90 
-23 

-70 
-68 
+37 
+13 
-73 

»r' Cancri 
ir«  Cancri 

18  Leonis 

19  Leonis 
21  Leonis 

6.3 
6.0 
6.0 
7.0 
6.8 

+3.21 
322 
2.96 

2.94 
2.93 

-9.7 

lO.I 

11.4 
1 1.4 
1 1.6 

+15  24.5 
15  22.0 
12  16.9 
12     2.5 
12  19.2 

16  9-3 

17  33.8 
M    8  52  4 

9  23.4 
n    31 

-  3     1.0 

-  I  39.1 
~io  49.2 
-10  19.3 

-  8  42.7 

40.0240 
-0.2290 
-0.3601 
-0.2276 
-0.9068 

0.5268 
0.5265 
0.5251 
0.5250 
0.5250 

-0.2102 
0.2121 

0.2313 
0.2319 
0.2337 

+44 
+30 
+23 
+30 
-  7 

-35 

-48 
-59 
-51 
-78 

A  Leonis 
43  Leonis 
48  Leonis 
34  Sextantis 
35»  Sextantis 

4.7 
6.5 
55 

6.7 
6.2 

+2.82 
2.69 
2.63 
2.56 
2.57 

-12.2 
12.2 

12.9 
12.2 
12.6 

+10  29.9 

7    3.7 
7  28.8 

4  7.1 

5  17.0 

19  28.6 
ai   2  55.6 

8  42.7 
12  33.8 
12  53.9 

-  0  32.9 
4-  6  4az 
-"  43.7 

-  7  59.8 

-  7  404 

-0.9980 
40.7576 
-1.1293 
4-1.3702 
40.0796 

0.5251 
0.5255 
0.5263 
0.5269 
0.5269 

-0.2424 
0.2489 
0.2533 
0.2559 
0.2562 

-13 
490 
-22 
490 
+46 

-79 
-  1 
-83 
+48 
-37 

(i  Leonis 
/3  Leonis 
7(6  Leonis 
V  Leonis 
q  Virginis 

5-3 
6.2 

6.3 
4-4 
57 

+2.49 
2.42 
2.39 
2.30 
2.10 

-13.2 
131 
13.6 

13.6 
13.8 

-I-  4   lO.O 

2  30.7 
+  2  12.7 
"  0  15.5 

8  53.3 

21  17.5 

%%    0  23.7 

6  10.2 

14  47.1 

a«i7    5.4 

+  0  27.4 
+  3  27.7 
+  9    3.1 

-  6  36.7 

-  5  10.8 

-0.9377 
-0.0482 
-1.2583 
-1.0179 
40.7486 

0.5289 
0.5294 
0.5316 
0.5350 
0.5496 

-0.2607 
0.2619 
0.2640 
0.2655 
0.2587 

-  8 
+40 
-32 
-13 
+79 

-86 

-45 
-88 
-90 
-  3 

42  Librae 
d  Scorpii 
A^  Scorpii 
B.  A.  C.  5253 

5.7 
5.3 
5.2 
5.8 

+2.41 
2.46 
2.47 
2.47 

-13.3 
12.9 
12.8 
12.8 

NEIV 
-23  29.2 
25  26.5 
25     1-4 
24  13.8 

MOON. 

26  20  38.2 

«»    0  33.3 

I  31.8 

z  38.8 

-  0  46.1 
•f  0  zo.o 
+  0  16.7 

-0.3829 
4-1.0782 
+0.5590 
-0.2346 

0.6055 
0.6074 
0.6079 
0.6079 

-01234 
0.1 1 18 
0.1090 
0.1087 

+  5 

+65 
+56 

+11 

-66 

+24 
-11 
-56 

B.  A.  C.  5254 

3  Scorpii 

TT  Scorpii 
B.  AC.  5314 
B.  A.  C.  5347 

5-8 
6.7 
6.3 

57 
6.0 

+2.47    -13.0 

2.47 1     12.7 
2.301     12.7 
2.52       12.5 
2.55       12.5 

-23  40.5 

24  56.5 

25  49  3 

25  34-9 

26  3.2 

z  40.0 

I  55.0 

3  26.5 

5  5.5 

6  49.4 

+  0  17.8 

4-  0   32.1 
+   I    59.8 

+  3  34  5 
+  5  14  0 

-0.7828 
40.4370 
+1.1412 

^0.7393 
41.0384 

0.6079 
0.6080 
0.6086 
0.6092 
0.6098 

-0.1087 
0.1079 
0.1033 
0.0982 
0.0929 

-18 
+48 
464 
464 
+64 

90 
-17 

+31 

0 

+22 

a  Scorpii 

a  Scorpii 

22  Scorpii 

25  Scorpii 

31  Ophiuchi 

3.4 
1.2 

5  5 
7.0 
6.7 

+2.60    -1 1.7 
2.65'     1 1.5 
2.64'     1 1.3 

2.74       10.5 
2.85        9.6 

-25  20.9 
26  12.4 

24  53-5 

25  20.6 
25  30.0 

"  358 
14  34.0 
24  52.7 
20  54  0 
28    3  21.9 

+  9  48.1 

-XI   2X.4 
-II      3.6 

-  5  »7-8 
+  0  53  3 

-0.0625 
4-0.5660 
-0.7519 
-0.6546 
-0.7415 

0.6112 
0.6118 
0.6118 
0.6124 
0.6123 

-0.0779 
0.0684 
0.0674 
0.0480 
0.0268 

+18 

+53 
-20 
-16 
-23 

-46 
+10 
-90 
-90 
-90 

B.  A  C.  5800 
A  Ophiuchi 

B.  A.  C.  5813 
38  Ophiuchi 
A  Sagittarii 

7.5  [  +  2.90 
4  9 1     2.87 

6.8  j     2.87 
6.7 1     2.90 

2.9  3.27 

-94 

lO.I 
lO.O 

9«i 
4.1 

-26  51.8 
26  27.2 
26  24.1 
26  31.1 
25  28.8 

6  47.1 

7  13.1 

7  32.2 

8  1.9 
29    9  58.1 

+  4    96 
+  4  34.5 
+  4  52.7 
+  5  21.1 
+  6  11.2 

+0.5347 
4-0. 1 22 1 
40.0654 
40.1756 
-0.0816 

o.6u8 
0.61 17 
0.6116 
0.61 16 
05998 

-0.0156 

0.0142 

0.0131 

-0.0115 

+0.0702 

+47 
+22 
+19 
+25 
+16 

-12 

-35 
-38 
-32 
-47 

25  Sagittarii 
B.  A.  C.  6369 
B.  A.C.6607 

r*  Sagittarii 
53  Sagittarii 

6.2 
5-9 
5.6 
6.7 

43.29 

3.35 
3.48 
3.54 
3.60 

-  3.0 

-  2.4 
+  1.4 

1-3 
2.7 

-24  i8.i 
25     69 

22  35  7 
24     98 

23  39.7 

Z2   28.6 
.        16   22.7 

80    6  24.2 

8  19.0 

14    7.3 

+  8  35.4 
-II  40.0 
+  I  47.9 
+  3  38.2 
+  9  13.1 

-1.0789 
40.0616 
-0.9726 
40.8639 
4-1. 1568 

0.5980 
0.5952 
0.5834 
0.5816 

0.5764 

+0.0776 
0.0888 
0.1261 
0.1308 
0.1445 

-41 

466 

+66 

-90, 
-39' 
-90 
+  8 
+31 

B.A.C.6727 

6.2 

+3.60    +  2.7 

-23  398 

14  14-5 

4-  9  20.0 

+1.1766 

0.5762 

40.1448 

+66 

+33; 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Tbb  Star's 

ParaUola. 

Red'nt  from 

Name. 

Mag. 

Z897A 

Decimation. 

Washington 
Moan  Time. 

Hoar  Anglo 
If 

Y 

jr* 

y 

N. 

S. 

• 

Aa 

^ 

a 

m 

•      » 

d    h     m 

h     m 

• 

a  Capricami 

5.6 

+3.70 

♦   7.6 

-19  26.3 

81     6  48.0 

♦  X  z6.6 

-0-4499 

0.5603 

40.1788 

+  9 

-70 

IT  Capricorni 

5-1 

372 

8.6 

18  32.8 

xo  X5.2 

+  4  36.5 

-0.7388 

0.5572 

0.X849 

-  7 

-90 

p  Capncomi 

53 

3.72 

8.8 

x8    9.Z 

10  56.0 

+  5  15.8 

-X.0198 

0.5566 

0.1861 

-24 

-90 

B.  AC.  7044 

7.0 

3.72 

87 

x8  12.7 

10  59.7 

+  5  19-4 

-0.9471 

0.5565 

0.X862 

-19 

-90 

0  Capricorni 

6.2 

3.74 

8.6 

18  55.3 

XX  22.4 

+  5  41.3 

-0.X438 

0.5561 

0.X868 

+25 

-50 

V  Capricorni 

5.7 

+3  77 

+  9.5 

-x8  29.9 

15  52.0 

+Z0  1.4 ;  40.2748 

0.55x9 

40.X942 

448 

-27 

B.A.C.7265 

5.9 

+3.80 

•I-ZX.6 

-x6  25.5 

23  50.2 

-  6  x6.8  {  -02736 

0-5449 

40.2060 

420 

-58 

NOVEMBER. 

39  Capricorni 

57 

+3»5 

+13.5 

"I5  357 

1    8  Z2.7 

+  X  49  0 

+0.6373 

0.5379!  40.2168 

472 

-8 

x8  Aquarii 

5.7 

3.86 

14.9 

13  »9o 

Z2    Z3.O 

+  5  4M 

-0.8623 

0.5347      0.2213 

-  9 

-90 

A  Capricorni 

F 

392 

17.6 

XZ  50.2 

22   59.6 

-  7  52.6 

40.0296 

0.5268.    0.2317 

440 

-4X 

SO  Capricorni 

6.9 

3.93 

17-4 

12     9.9 

23      4.2 

-  7  48.x 

40.3925 

0.5267 

0.2318 

461 

-22 

36  Aquarii 

6.3 

+396 

+20.4 

-  8  4X.2 

2  zo  22.7 

+  3    9.3 

0.5196 

40.24OX 

+  9 

-81 

B  Aquarii 

i'^ 

399 

20.9 

8  174 

Z4    6.2 

+  6  46.0 

-0.12x7 

0.5176 

0.2422 

+34 

-49 

B.A.C.7774 

6-4 

4.00 

20.6 

9  32.9 

X4    7.2 

+  6  47.0 

4-1.2129 

0.5176 

0.2422 

+80 

429 

p  Aquarii 

5.6 

4.00 

21. z 

8  19  9 

X5  48.9 

+  8  25.6 

+0.3383 

0.5167 

0.243X 

460 

-24 

K  Aquarii 

5-2 

401 

234 

4  45-2 

8    0  50.8 

-  6  48.6 

-X.2485 

05125 

0.2469 

-34 

-90 

B.A.C.795X 

6.7 

+405 

4^.8 

-4  454 

6    4.9 

-  I  43-7 

40.0507 

0.5105  j  40.2486 

+44 

-40 

K  Piscium 

4.7 

4x7 

27.1 

+  0  41.9 

4    2  42.8 

-  5  41.7 

-0.6393 

0.5049  i    0.2501 

+  9 

-84 

9  Piscium 

6.6 

4.20 

27.1 

033.8 

2  53  I 

-  5  31  6 

-0.451X 

0.5049 

0.2501 

4X9 

-69 

15  Piscium 

6.6 

4.X9 

27.7 

0  45.Z 

7  16.7 

-  I  15.5 

40.4442 

0.5043 

0.2495 

+68 

-19 

x6  Piscium 

5-8 

4.19 

28.0 

z  32.3 

7  46  4 

-  0  46.6 

-0.2801 

0.5042 

0.2494 

428 

-58 

^  Piscium 

4.5 

+4.2X 

+27.9 

+  z  Z3.3 

zo  47.8 

+  2    9.6 

40.8157 

0.5040 

40.2488 

490 

4   I 

19  Piscium 

49 

422 

28.6 

2  55-4 

13    7.2 

+  4  25.Z 

-0.4449 

0.5038 

0.2482 

4X9 

-68 

22  Piscium 

5.0 

4.25 

28.6 

2  2Z.9 

z6     5.9 

+  7  18.6 

40.8961 

0.5037 

0.2474 

490 

4  6 

d  Piscium 

5.3 

^•37 

30.x 

7  37-6 

6    7  26.Z 

-  I  47.3 

-1.0598 

0.5043 

0.2409 

-X7 

-«2 

45  Piscium 

6.9 

4.38 

30.0 

7    7.8 

zo    9.6 

+  0  51.6 

40.1340 

0.^046 

0.2394 

+49 

-34 

75  Piscium 

6.0 

+4.57 

+30.7 

+Z2   24.7 

•    748.7 

-  2     6.4 

-0.6x57 

05091 

40.223Z 

4XO 

-74 

9  Piscium 

3.7 

470 

30.3 

14  49.4 

20  47.4 

+ZO  29.5 

-04502 

0.5132 

0.2099 

4X8 

-62 

zoi  Piscium 

^l 

4.72 

30.0 

X4    8.6 

23    0.8 

-XI    21.0 

40.7614 

0.5x40 

0.2073 

+90 

-  4 

X03  Piscium 

6.8 

4.75 

30.1 

16    6.7 

't    0  47.3 

-  9  37-7 

-X.0370 

0.5146 

0.2053 

-X7 

-74 

Z05  Piscium 

6.3 

475 

299 

15  53-5 

z    0.3 

-  9  25.0 

-0.75XX 

0.5147 

0.2050 

+  2 

-72 

3  Arietis 

6.0 

+479 

+29.9 

+16  54.3 

4  32.5 

-  5  59.2 

-X.1494 

0.5x59 

40.2007 

-26 

-73 

4  Arietis 

5.7 

4.80 

29.8 

16  27.x 

5  2Z.7 

-  5  "4 

-0.4859 

0.5x63 

0.1997 

4X6 

-63 

t  Arietis 

5.7 

4.84 

29.4 

17  19.4 

zo    Z.5 

-  0  40.0 

-0.5293 

0.5x81 

0.1937 

+14 

-64 

15  Arietis 

5.7 

492 

28.8 

Z9    X.3 

z6  42.6 

+  5  49  0 

-X.X410 

0.5208 

0.1845 

-26 

-71 

B.A.C.686 

7.2 

493 

28.7 

19    8.4 

z8  20.Z 

+  7  23.6 

-09733 

0.52x5 

0.182X 

-X3 

-7x 

e  Arietis 

5.7 

+495 

+28.5 

+19  25.9 

20  28.0 

+  9  27.6 

-0.9XX9 

0.5224 

40.X790 

-  9 

-71 

23  Arietis 

7.5 

4.95 

28.3 

19  13.5 

20  58.8 

+  9  47.4 

-0.5903 

0.5226 

0.1782 

4XO 

-66 

26  Arietis 

6.0 

5.00 

27.6 

X9  243 

8    2  4Z.0 

-  8  30.9 

40.2006 

0.5263 

0.1695 

+54 

-2X 

fi  Arietis 

6.0 

5.07 

26.7 

19  34-8 

8  27.6 

-  2  55  0 

40.9605 

0.5275 

0.X600 

490 

422 

e  Arietis 

4.6 

5.14 

25.4 

20  56.1 

z6  38.9 

+  5    0.9 

+0.7x34 

0-5309 

0.X460 

490 

+  9 

66  Arietis 

6.0 

+5.25 

•H22.8 

■f22   27.3 

•    6  373 

-  5  27.5 

40.888X 

0.5364 

40.1197 

+90 

422 

7  Tauri 

6.0 

532 

22.2 

'     24    7-5 

9  25.8 

-  2  44.5 

-0.637X 

0.5374 

0.X141 

4  6 

-4yi 

9  Tauri 

7.0 

531 

2X.8 

22  52.6 

10  38.7 

-  I  34  0 

40.8867 

0.5379 

O.IXX7 

490 

423 

xz  Tanri 

6.7 

537 

21.4 

25    0.1 

X2    23.8 

+  0    7.7 

-1.28x8 

0.5385 

0.X082 

-53 

-65 

g  Pleiadum 

6.3 

535 

2X.O 

23  58.3 

X4  x8.6 

-f  I  58.8 

40.0665 

0.5391 

0.X042 

446 

-21 

X7  Tauri 

4-3 

+5-35 

+21.0 

+23  47.7 

14  2a8 

4>  2     0.9 

40.2658 

0.5391 

40.X042 

458 

-II 

18  Tauri 

6.3 

5.37 

21.0 

24  31.3 

Z4  28.  z 

•f  2      8.0 

-0.5285 

0.5392 

O.X039 

4X2 

-54 

19  Tauri 

5.0 

5.36 

21.0 

•24    9.0 

X4  29.7 

+  2    9  3 

-O.XX26 

0.5392 

0.X039 

436 

-30 

20  Tauri 

5.0 

5.36 

20.9 

24    3.x 

M  47.3 

+  2   26.5 

40.0268 

0.5393 

0.X033 

+44 

-23 

2Z  Tauri 

7.0 

5.36 

20.9 

24  14.3 

»4  49.4 

4  2  28.5 

-O.X773 

05393 

0.X032 

432 

-34 

22  Tauri  . 

7.0 

+5.36 

+20.9 

+24  X2,7 

14  53.4 

+  2   32.4 

-0.Z408 

0.5393 

40.X030 

+34 

-32 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  1 

NOVEMBER. 

Trb  Stak's 

At  CoNjuHonoH  n  R.  A. 

PvmUeli. 

Red'ns  froaa 

1 

Name. 

Mag. 

1897.0. 

Apparent 
Decfination. 

Mean  Time. 

Honr  Angle 
H 

Y 

** 

y 

N.  >   ^   1 

^^ 

Ac 

aJ 

i 

s 

m 

•       * 

d    h     m 

h     m 

• 

• 

23  Tauri 

47 

+5.35 

-1-20.9 

+23  38.0 

9  15     1.8 

+  2  40.6 

+0.5133 

0.5393 

-K>.I028 

+77 

+  2 

If  Tauri 

31 

5.36 

20.8 

23  47  5 

X5  34-2 

+  3  XI.9 

+0.3949 

0.5396 

0.10x6 

^ 

-  4 

26  Tauri 

7.0 

5.36 

20.7 

23  32.8 

16  X5.J 

+  3  5x9 

+0.7369 

0.5398 

O.X0O2 

+90 

+X5 

27  Tauri 

40 

5.36 

20.6 

23  44.6 

x6  2X.4 

+  3  57.6 

+0.5279 

05399 

o.xooo 

+78 

+  3 

28  Tauri 

6.2 

5.36 

20.6 

23  49.6 

x6  22.0 

+  3  58.x 

40.4361 

0.5399 

0x000 

+70 

-  2 

B.  A.  C.  1 192 

6.0 

+5.40 

•f-20.5 

+25  16.4 

x6  51.8 

+  4  27.0 

~X.X2IO 

0.5400 

+0.0990 

-29 

-65 

36  Tauri 

6.0 

5.38 

I9.I 

23  49.6 

23  26.5 

•i-xo  48.7 

+1.09x3 

0.5420 

0.0850 

+90 

+40 

X  Tauri 

5.7 

5.46 

16.9 

25  23.4 

10    7  50.x 

"  5    4-4 

-0.0093 

0.544X 

+0.0667 

+42 

-Z9 

125  Tauri 

6.0 

5-45 

7.3 

25  50.5 

11  X9    2.3 

+  4  56.4 

+0.4242 

0.5472 

-0.0x42 

+70 

+  7 

139  Tauri 

5.3 

5.42 

+    5.0 

25  56.5 

t%    3  21.X 

-XX     x.6 

+O.XX64 

0.5465 

0.0336 

+49 

-xz 

e  Geminorum 

32 

+526 

-0.8 

+25  14.0 

18    0  26.9 

+  9  2X.7 

-^3XX3 

0.5424 

-0.0809 

+24 

-39 

37  Geminorum 

6.3 

5.21 

2.3 

25  30.2 

5  43  3 

-  9  32.5 

^x.o66i 

0.5409 

0.0922 

^4 

-64 

0  Geminorum 

57 

5.14 

2.9 

24  2X.7 

9    3.x 

-  6  X9.2 

-O.X233 

0.5399 

0.0993 

+35 

-30 

48  Geminorum 

6.0 

5.10 

4.x 

24  18.0 

X3  44  « 

-  I  47.0 

-0.5435 

0.5384 

0.X090 

+X2 

-56 

58  Geminorum 

6.3 

498 

5.x 

23  8.5 

x8  57.3 

+  3  X5.4 

+0.1364 

0.5368 

0.1x95 

+50 

-X9 

84  Geminorum 

6.8 

+4.82 

-8.5 

+22   35.8 

1*    9    X.3 

-7    7.9 

-0.1x35 

0.5320 

-O.X464 

+35 

-33 

^Cancri 

6.0 

4.53 

10.6 

18   39.6 

23  47  e 

+  7  X0.2 

+0.8x41 

0.5270 

O.I7I9 

+90 

+zz 

B  Cancri 

5.7 

4.47 

11.4 

18   26.3 

15    3  498 

+XI    4.9 

+0.3462 

0.5257 

O.X784 

+«3 

-X5 

S  Cancri 

4.0 

4.39 

13.0 

18   31.8 

10  X6.5 

-  6  404 

-0.9329 

0.5237 

O.X882 

-IX 

-7X 

a^  Cancri 

5.7 

4.22 

13.0 

15   42.8 

16  32.8 

-  0  35.8 

+0.9078 

0.5216 

0x974 

+90 

+X4 

<78  Cancri 

6.0 

+4.24 

-13.1 

+15   58.5 

x6  42.6 

-  0  26.3 

+0.5931 

0.5215 

-0.1975 

+«2 

-  4 

ff»  Cancri 

6.3 

4.IO 

14.1 

15   24.4 

le  0   5.8 

+  6  43-2 

-02903 

0.5202 

0.2074 

+27 

-52 

ff«  Cancri 

6.0 

4.11 

14.5 

15   21.9 

I  32.5 

+  8    7.4 

-0.5455 

0.5198 

0.2093 

+X3 

-^ 

18  Leonis 

6.0 

3.82 

16.0 

12    16.8 

X7  16.9 

-  0  37.0 

-0.6742 

05x74 

0.2274 

+  6 

-77 

19  Leonis 

7.0 

3.80 

15-9 

12      2.4 

X7  48.8 

-  0    6.1 

-0.5396 

0.5x74 

Ol228o 

+X4 

-70 

21  Leonis 

6.8 

+3.79 

-16.3 

+12    I9.I 

19  3x4 

+  X  33.4 

-X.2269 

0.5x72 

-0.2297 

-3X 

-78 

A  Leonis 

4.7 

3.64 

16.9 

10  29.9 

17    4  12.2 

+  9  58.6 

-X.3138 

0.5x69 

OLa378 

-40 

-79 

43  Leonis 

6.5 

3.51 

16.9 

7    3.6 

XI  53.x 

-  6  34-4 

+0.4728 

0.5182 

0.2440 

+71 

-16 

34  Sextantis 

6.7 

3-35 

16.9' 

4    7.0 

21  49-3 

♦  3    3.7 

+X.1057 

0.5x83 

0.2506 

+90 

+ao 

35»  Sextantis 

6.2 

3.36 

X7.4 

5  16.9 

22   lO.O 

♦  3  23.7 

-0.2025 

0.5x84 

0.2508 

+3X 

-53 

, 

/»  Leonis 

6.2 

+3.18 

-17.7 

+  2  30.6 

18  XO      X.2 

-9    6.8 

-0.3149 

052x5 

-0.2565 

+26 

-60 

I 

V  Leonis 

4-4 

3.01 

17.8 

-  0  15.6 

IS    0  50.3 

+  5  X4.6 

-X.2697 

0.5268 

0.2597 

-34 

-90 

^  Virginis 

5.7 

2.73 

16.9 

8  53.3 

ao  348.2 

♦  7  20.2 

+0.580X 

0.5432 

0.2533 

+75 

-xa 

75  Virginis 

6.0 

2.58 

15.9 

14  50.3 

«1  353.x 

+  8  30.5 

+0.2038 

05654 

02289 

+47 

-3x 

83  Virginis 

6.0 

2.57 

15.8 

15  39.9 

XO  46.4 

-XO  46.9 

-0.0764 

0.570X 

0.2220 

+32 

-46 

85  Virginis 

6.5 

+2.56 

-15.8 

-'kP^ 

XI  X3.9 
MOON. 

-XO  20.5 

-05793 

0.5706 

-0.22x3 

+  5 

^80 

B.  A.  C.  5800 

7.5 

2.87 

8.0 

26  51.8 

34  X7    8.2 

-  7  4X.X 

+0.6479 

0.63Z2 

0.0x40 

+56 

-  5 

A  Ophiuchi 

4.9 

2.84 

8.9 

26  27.2 

X7  33  4 

-  7  X7.0 

+0.2413 

0.62x1 

0.0X  16 

^^ 

-28 

B.  A.  C.  5813 

6.8 

2.84 

8.8 

26  24.0 

X7  52  0 

-  6  59.3 

+o.x86x 

O.62XZ 

0.01  xz 

+25 

-3X 

38  Ophiuchi 

6.7 

+2.87 

-7.8 

-26  31. 1 

x8  20.8 

-  6  3X.8 

+0.3029 

0.62  xz 

-0.0094 

+32 

-25 

63  Ophiuchi 

6.6 

2.98 

5.3 

24  52.1 

»5    7  34  8 

+  6    7.x 

-1.X518 

0:6x62 

+0.0351 

-50 

-90 

X  Sagittarii 

2.9 

309 

32 

25  2^8 

X9  30.0 

-  6  28.8 

+0.0971 

o.6zxz 

0.0734 

+25 

-37 

B.  A.  C.  6304 

7.0 

308 

2.4 

24  ii.i 

2X    26.9 

~  4  36.9 

-X.0341 

0.6097 

0.0794 

0.0802 

-37 

--90 

24  Sagittarii 

-59 

3.08 

2.3 

24     6.6 

2X  41  3 

-  4  23  I 

-X.0873 

-4X 

-90 

25  Sagittarii 

6.3 

+3.09 

-  2.3 

-24  18.1 

21    556 

"4    94 

-0.8790 

0.6094 

+0.0809 

-26 

--90 

26  Sagittarii 

6.6 

311 

X.6 

23  55  8 

9%    0372 

"X34.8 

-X.0X80 

ao89o 

-35 

-90 

B.  A.  C.  6369 

6.2 

314 

-  1.6 

25    6.8 

I  4x8 

-  0  32.9 

+0.2504 

0.0922 

+36 

-28 

B.  A.  C.  6607 

59 

321 

+  X.5 

22  35.6 

X5  14  8 

-XX  33.7 

-0.7406 

0.5947 

0.X300 

-X3 

-90 

X^  Sagittarii 

5.6 

3.26 

X.5 

24    9.8 

X7    5.7 

-  9  47.3 

+X.0678 

0.5928 

0x348 

466 

+23 

«T  Capricomi 

5.6 

+3-37 

+  7.2 

-19  26.3 

»7  14  49.2 

+XX     5.6 

-0.X905 

0.5707 

40.Z825 

+22 

-53 

TT  Capricomi 

5.1 

3.38 

7.9 

18  32.8 

x8    9.8 

-  9  4X.I 

-0.4697 

0.567X 

0.X890 

+  8 

-72 

p  Capricomi 

5.3 

338 

8.2 

x8    9.1 

18  49.3 

-9    3.x 

-0.7437 

0.5665 

0.Z902 

-  7 

-90 

B.  A.  C.  7044 

7.0 

3.38 

8.1 

18  12.7 

18  52.9 

-  8  59.6 

-0.6737 

0.5664 

0x903 

-  3 

-^ 

0  Capricomi 

6.2 

340 

8.0 

x8  55.3 

19  14  9 

-  8  38.4 

40x154 

0.5663 

0.X909 

+39 

-36 

V  Capricomi 

5.7 

+342 

+  9.1 

-18  29.9 

as  35  8 

-  4  27.0 

■KX5335 

0.3615 

4^x982 

*6S 

-13 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER, 

TtaBSXAK't 

At  CovjUMonov  n  R.  A. 

TJmMtig  ! 

Pai^Ueil! 

RAd'Difrom 

Namcu 

Hag. 

1897A 

Apparent 
Decimation. 

Washington 
MeanTlme. 

Hoot  Angle 
H 

Y 

^ 

y 

N. 

S. 

A« 

A« 

s 

m 

•       ' 

d    h     m 

h     m 

e 

• 

B.  A.  0.7^63 

5.9 

+3-45 

+XX.O 

+16  25.5 

%S    7  19.5 

+  3     0.2 

40.0021 

0.5537 

40.2099 

+35 

-42 

29  Caprlcorni 

5.7 

351 

X2.7 

15  35  8 

15  274 

+10  5X.X 

40.9061 

0.5459 

0.2203 

+74 

4  8 

z8  Aqnarii 

57 

3.50 

14.0 

13  19.0 

19  21.3 

-  9  22.7 

-0.5687 

0.5423 

0.2246 

4  8 

-79 

A  Capricorni 

5.7 

3.57 

X6.3 

zx  50.2 

ae  5  51-5 

+  0  46.9 

40.3163 

0.5333 

0.2345 

456 

-25 

50  Capricorni 

6.9 

3.58 

x6.o 

X2     9.9 

5  56.0 

+  0  51.3 

40.6746 

0.5332 

0.2346 

+77 

-  6 

36  Aqnarii 

6.3 

+362 

+18.9 

•f  8  4X.2 

x6  59.3 

+X1  33.5 

-K>.3047 

0.5249 

40.2422 

+24 

-59 

e  Aqnarii 

4-4 

3.65 

19.4 

8  X7.4 

20  38.3 

-  8  54.3 

40.1687 

0.5224 

0.2441 

+49 

-33 

p  Aqnarii 

5.6 

3.67 

X9.6 

8  2ao 

22   19.2 

-  7  X6.5 

40.6243 

0.5214 

0.2449 

+79 

-  9 

jc  Aqnarii 

5a 

3.69 

2X.9 

4  45.2 

80    7  XX.6 

+  X  X9.7 

-0.9489 

0.5162 

0.248  X 

-xo 

-90 

B.A.C.795Z 

6.7 

+3.73 

422.2 

♦445.4 

X2  20.9 

+  6  X9.7 

+0.3364 

0.5136 

+0.2493 

460 

-25 

DECEMBER. 

4.7 

♦3.92 

•M5.8 

♦  0  4x9 

1     844.7 

♦  a    7.7 

-0.3647 

0.5062 

4a2496 

+23 

-63 

9  Piflcinm 

6.6 

+393 

+25.9 

+  0  33.8 

8  54.9 

+  2  X7.7 

-O11778 

0.5062 

40.2496 

+33 

-52 

15  Piscinm 

6.6 

393 

26.4 

0  45.1 

X3  X6.5 

+  6  3X.8 

407081 

0.5052 

0.2487 

490 

-  3 

16  Piscinm 

5.8 

393 

26.8 

I  32.3 

X3  45  8 

+  7    0.3 

-0.0139 

0.505X 

0.2486 

441 

-43 

X  Piscinm 

4-5 

3.96 

26.6 

X   X3.2 

x6  46.2 

+  9  55.5 

+X.0741 

0.5046 

0.2478 

490 

417 

19  Piscinm 

4-9 

3.98 

27.4 

2  55.4 

X9    4  7 

-XX  50.0 

-O.X836 

0.5043 

0.2472 

432 

-52 

22  Piscinm 

5.0 

+4,ox 

+27.3 

•1-  2  2X.9 

22    2.6 

-  8  57.2 

41.1484 

0.5039 

40.2461 

490 

423 

d  Piscinm 

5.3 

417 

29.4 

7  37.6 

%  X3  2ao 

+  5  54-2 

-0,8235 

0.5035 

0.2389 

-  2 

-82 

45  Piscinm 

6.9 

419 

29.2 

7    7.8 

x6    3.2 

+  8  32.6 

40.3628 

0.5037 

0.2373 

+63 

-22 

75  Piscinm 

6.0 

4.45 

30.5 

X2  24.7 

8  X3  43.6 

+  5  35  9 

-0.4246 

0.5073 

0.2205 

420 

-62 

9  Piscinm 

3.7 

4.63 

30.4 

14  49.4 

4    2  44.6 

-  5  45.8 

-0.2856 

0.5x12 

0.2071 

427 

-52 

xox  Piscinm 

6.3 

+4.67 

+30.X 

+14    8.6 

458.5 

-  3  35  9 

40.9220 

0.5120 

40.2046 

490 

4XO 

103  Piscinm 

6.8 

4.69 

30.5 

x6    6.7 

6  45.4 

-  X  52.x 

-0.8809 

0.5126 

0.2025 

-  6 

-74 

X05  Piscinm 

6.3 

471 

30.4 

X5  53.5 

658.4 

-  X  39.5 

-0.5954 

0.5126 

0.2022 

41 X 

-70 

3  Arietis 

6.0 

4.76 

30.4 

iC  54-3 

xo  3X.4 

+  X  47.2 

-1.0016 

0.5138 

0.1980 

-X5 

-73 

4  Arietis 

5.7 

4.77 

30.2 

x6  27.x 

XX  20.8 

+  2  35.2 

-0.3392 

0.5143 

0.1969 

+24 

-54 

1  Arietis 

5.7 

+4.83 

+29.9 

+17  194 

x6    1.7 

+  7    7.7 

-0.3925 

0.5161 

40.1909 

42X 

-56 

Z5  Arietis 

5.7 

4.95 

29.5 

X9    1.3 

22  44.3 

-xo  21.8 

-X.0195 

0.5189 

0.18 17 

-X7 

-7X 

B.A.C.686 

7.2 

4.97 

29.4 

X9    8.4 

5    0  22.3 

-  8  46.7 

-0.8548 

0.5196 

0.1794 

-5 

-7X 

e  Arietis 

5.7 

5.00 

29.2 

X9  26.0 

2  30.7 

-  6  42.3 

-0.7980 

0.5206 

0.1763 

-  2 

-7X 

23  Arietis 

7.5 

500 

29.0 

19  135 

3     X.5 

-  6  X2.4 

-0.4775 

0.5208 

O.X755 

4X6 

-59 

26  Arietis 

6.0 

+5.08 

+28.3 

+19  24.4 

8  45.x 

-  0  39.4 

40.3020 

0.5233 

40.1668 

460 

-x6 

fi  Arietis 

6.0 

5.17 

274 

X9  34.8 

X4  32.9 

+  4  57.7 

41.0500 

0.5259 

0.1575 

490 

429 

E  Arietis 

4.6 

•5.29 

26.3 

20  56.x 

22  45.8 

-XX     4.8 

40.7850 

0.5296 

0.1435 

490 

+X3 

66  Arietis 

6.0 

549 

23.7 

22  27.3 

e  X2  46.2 

•f  2  28.9 

40.9295 

0.5357 

0.1174 

490 

+25 

7  Tanri 

6.0 

557 

23.5 

24    7-5 

X5  35.1 

+  5  X2.4 

-0.6028 

05369 

0.1119 

4  8 

-60 

9  Tanri 

7.0 

+5.57 

+22,9 

+22  52.6 

x6  48.x 

+  6  23.0 

40.9173 

0.5374 

40.1095 

490 

+25 

11  Tanri 

6.7 

5.65 

22.8 

25    o.x 

x8  33-3 

+  8    4.7 

-1.2544 

0.5380 

0.1060 

-46 

-65 

g  Pleiadnm 

6.3 

5.64 

22.2 

23  58.3 

20  28.3 

+  9  56.0 

40.0911 

0.5388 

0.102 1 

448 

-19 

17  Tanri 

4.3 

5.63 

22.2 

23  47.7 

20  30.5 

+  9  58.x 

40.2904 

0.5388 

0.1020 

460 

-  9 

z8  Tanri 

6.3 

5.65 

22.2 

24  3x3 

20  37.8 

+XO    5.2 

-0.5047 

0.5388 

0.1018 

+X4 

-53 

X9  Tanri 

5.0 

+5.64 

+22.2 

+24    90 

20  39.5 

•i-io    6.8 

-0.0884 

05389 

40.1017 

+37 

-29 

20  Tanri 

5.0 

5.64 

22.Z 

24    3.x 

20  57.0 

'  +10  23.7 

40.0508 

0.5390 

O.IOII 

+45 

-21 

21  Tanri 

7.0 

5.65 

22.x 

24  14-3 

20  59.0 

+10  25.6 

■-0.1541 

0.5390 

O.IOIO 

+33 

-32 

22  Tanri 

7.0 

5.65 

22.x 

24  12.7 

21     3.x 

+10  29.7 

-0.1146 

0.5390 

0.1009 

+36 

-30 

23  Tanri 

4.7 

5.63 

22.0 

23  38.0 

2X   XX.5 

+10  37.8 

40.5398 

0.5391 

0.X006 

+79 

+  4 

fl  Tanri 

3.x 

+5.64 

4^i.9 

+23  47.6 

2X  439 

+11     9.1 

40.4169 

0.5393 

40.0995 

469 

-  3 

26  Tanri 

7.0 

5.64 

21.7 

23  32.8 

22  25.3 

+11  49.2 

40.7578 

0.5396 

0.0981 

490 

+16 

27  Tanri 

40 

5.65 

21.7 

23  44-7 

22  31. 2 

+11  54.9 

40.5483 

0.5396 

0.0979 

480 

+  5 

28  Td^nri 

6.2 

565 

21.7 

23  49.7 

.22  31.8 

+11  554 

40.4566 

0.5396 

00979 

472 

0 

B.  A.C.  XX92 

6.0 

5.70 

2X.6 

25  X6.4 

23    X.7 

-II  35.6 

-X.1025 

0.5398 

0.0968 

-27 

-65 

36  Tanri 

6.0 

•♦5.72 

+20.0 

+23  49.7 

T    536.6 

-  5  X3.8 

41.0977 

a542o 

40.0830 

490 

+4X 

29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Ths  Star's 

At  Comjvnctiom  im  R.  A 

PanuS 

1    Red'ns  from 

• 

1 

Name. 

Mag. 

i8d7A 

DaSS&adon. 

WRshinfrton 
Mean  Time. 

Hour  Angle 
H 

Y 

«* 

y 

K. 

& 

Aa 

Ai 

s 

tf 

0       * 

d    h     m 

h     m 

• 

• 

X  Tauri 

5.7 

+5.85 

+18.0 

+25  23.5 

7  14    0.2 

+  2  53.1 

-0.02x0 

0.5447 

+0.0647 

+4X   -«x 

ii8  Tauri 

5.7 

6.01 

9.1 

25     4.2 

8  20  25.x 

+  8  X6.5 

+X.2523 

0.5492 

-0.005  X 

490    4<2 

125  Tauri 

6.0 

6.06 

7-5 

25  50.5 

9    X     8.7 

-XX     9.7 

+0.344X 

0.549X 

aox6i 

+«4    +2 

139  Tauri 

5-3 

6.07 

+  4.9 

25  56.5 

9  26.2 

-  3    9.x 

+0.0184 

0.5484 

0.0354 

+43   -x6 

e  Geminomm 

3.2 

5.99 

-  1.7 

25  14.0 

10    6  28.6 

-  6  49.2 

-0.4430 

05445 

0.0828 

+X7    -47 

37  Geminorum 

6.3 

+598 

-  3.4 

+25  30.2 

"  443 

-  X  441 

-1.2072 

0.5430 

-0.0941 

-391-64 

a  Geminorum 

5.7 

592 

4.2 

24  2Z.6 

15     3.8 

+  I  28.9 

-0.2689 

0.5419 

O.XOX2 

+27 

-38 

48  Geminorum 

6.0 

5.89 

5.6 

24 17.9 

19  45  0 

+  6    0.7 

-0.6973 

0.5403 

0.1X09 

+  3 

-^5 

d  GemiAorum 

3.5 

579 

6.4 

22    10.2 

23  24.0 

+  9  32.5 

+X.2339 

0.5391 

O.X182 

490 

+5X 

58  Geminorum 

6.3 

5.8i 

7.0 

23      8.5 

11    0  57.4 

+IX     3.0 

-0.0249 

0.5385 

O.X2X3 

+41 

-«7 

85  Geminomm 

6.0 

+5.57 

-10.8 

-1-20      9.2 

x6  21.3 

+  X  57.0 

+X.X67S 

0.5325 

-0x503 

490 

+39 

d^  Cancri 

6.0 

5.40 

14.0 

18   39.5 

1«    5  51.4 

-  8  58.5 

40.6x63 

0.5271 

O.X73I 

4«5 

0 

B  Cancri 

57 

5-35 

15.0 

18   26.3 

9  54-9 

-  5    2.6 

40.1420 

0.5255 

O.X794 

+50 

-25 

S  Cancri 

4.0 

5.27 

16.8 

18   31.7 

16  24.3 

+  I  14.8 

-X.I508 

0523X 

0.X890 

-27 

-7x 

54  Cancri 

6.3 

515 

16.5 

15   43.7 

X9  37.2 

+  4  21.7 

+X.2873 

0.52x9 

0.X935 

490 

+47 

tfi  Cancri 

5.7 

+513 

-17.2 

+15   42.8 

22  43.8 

+  7  22.7 

+0.6941 

0.5208 

-0x977 

■»90 

+    X 

/ys  Cancri 

6.0 

5.14 

174 

15   58.3 

22  53.7 

+  7  32.3 

+03795 

0.5207 

0.1979 

465 

-X5 

ir,  Cancri 

6.3 

5.00 

18.6 

15   24.3 

13    6  21.5 

-  9  X3.6 

-0.5181 

0.5x84 

0.2074 

+X4 

-66 

ir«  Cancri 

6.0 

5.02 

19.0 

15  21.8 

7  49  3 

-  7  48.3 

-0.7770 

0.5179 

0.2092 

0 

-69 

18  Leonis 

6.0 

4.75 

21. X 

12    16.7 

23  47.6 

+  7  4X.3 

-0.9x90 

0.5x39 

0.2263 

-ID 

-78 

19  Leonis 

7.0 

+4.73 

-31. 1 

+12      2.3 

14    0  20.1 

+  8  X2.8 

-0.7837 

0.5138 

-0.2268 

-  2 

-78 

43  Leonis 

6.5 

4.43 

22.3 

7    3.5 

x8  46.6 

+  2    6.6 

+0.2327 

0.5118 

0.24x6 

+55 

-29 

34  Sextantis 

6.7 

4.26 

22.4 

4    6.9 

1*    4  57.4 

+XX  59.4 

+0.8752 

0.51x9 

0.2474 

490 

+  5 

35'  Sextantis 

6.2 

4.27 

22.9 

5  16.8 

5  x8.6 

-XX  40.x 

-0.4501 

0.5x19 

0.2476 

+2X 

-458 

/■••  Leonis 

6.2 

4.08 

235 

+  2  30.5 

X7  29.8 

+  0    9.6 

-0.5614 

0.5x36 

aa523 

+X3 

-77 

B.  A.  C.  4006 

6.1 

■»-3.82 

-22.6 

-  4  46.0 

16  15  51.2 

-  2      9.6 

+X.3771 

0.52x0 

-o.24»3 

^5 

+48 

7  Virginis 

5-7 

3.60 

22.1 

8  53-4 

17  12  41.6 

-  5  58.5 

40.3859 

0.5329 

0.2474 

462 

-22 

69  Virginis 

1° 

3.40 

19.7 

15  26.7 

18  13  19.3 

-  6  10.2 

+X.1952 

05529 

0.2261 

+75 

+27 

75  Virginis 

6.0 

3.39 

19.8 

14  50.3 

15  42.5 

-  3  52.0 

+0.0446 

0.5551 

0.2232 

+39 

-40 

83  Virginis 

6.0 

3.37 

19.4 

15  40.0 

20  45.7 

+  I    0.5 

-0.23x0 

05598 

a2i65 

+24 

-55 

85  Virginis 

6.5 

+3.38 

-19.5 

-15  15-3 

2X    14.2 

■»-  X  28.0 

-0.7480 

0.5603 

-0.2x58 

-  4 

-90 

87  Virginis 

5.8 

3.38 

19.0 

17  21. 1 

22     0.3 

+  2  X2.4 

+X.1954 

0.56XX 

0.2x47 

+73 

+3X 

89  Virginis 

5-1 

3.35 

18.9 

17  37.6 

23     3.7 

+  3  X3.5 

+X.2476 

0.5621 

a2X32 

+72 

+36 

B.  A.  C.  4722 

5.8 

330 

18.0 

X7  43-5 

!•    9  47-4 

-xo  26.5 

-0.8493 

0.5744 

0.X96X 

-X2 

-90 

B  A.  C.  4923 

7-3 

332 

X7.4 

20  57.2 

30    2  26.2 

♦  6  33  7 

-0.6091 

0.5894 

o.x6xx 

-  3 

-«5 

42  Librae 

5.7 

+3.22 

-13-3 

-23  29.2 

18  52.7 

-  2  40.2 

-0.4x20 

0.6042 

-0.XX87 

+  4 

-^ 

*  Scorpii 

5.3 

3.23 

12.6 

25  26.5 

22  48.3 

+  X    5.4 

+1.0692 

0.6073 

0x074 

465 

+24 

A«Scorpii 

^l 

3.23 

124 

25     1.4 

23  46.8 

+  2    1.5 

+0.5538 

0.6080 

0.X045 

+55 

-XI 

B.  A,  C.  5253 

5^ 

3.23 

12.4 

24  13.8 

23  53  9 

+  2    8.3 

-0.2398 

0.608X 

0.1042 

+XX 

-56 

B.  A.  C.  5254 

58 

3.21 

12.5 

23  40.5 

23  551 

+  2    9.5 

-0.7880 

0.608X 

axo4X 

-X9 

-90 

3  Scorpii 

6.7 

+3.23 

-12.3 

-24  56.5 

21    0  lo.o 

+  2  23.6 

+0.4357 

0.6083 

-0.1034 

+48 

-x8 

TT  Scorpii 

6.3 

323 

12.2 

25  49.2 

I  41.4 

+  3  5x1 

+X.1435 

0.6098 

0.0988 

^ 

+32 

B.A,C.53i4 

5.7 

3.23 

11.8 

25  34.9 

3  20.  X 

+  5  25.6 

+0.7488 

0.6x05 

0.0939 

464 

+  x 

B.  A.  C.  5347 

6.0 

3.25 

1x3 

26    3.2 

5     3.6 

+  7    4  7 

+X.0545 

0.6x16 

0.0886 

464 

+23 

<T  Scorpii 

3.4 

3.23 

10.8 

25  20.9 

9  47  9 

+XX  36.7 

-0.0226 

0.6x45 

0.0738 

+X9 

-43 

a  Scorpii 

1.2 

+3.24 

-I0.3 

-36  12.4 

X2  44.3 

-  9  346 

+0.6x55 

0.6161 

-0.0644 

+57 

-  7 

22  Scorpii 

5-5 

3.22 

I0.3 

24  53-5 

X3    2.7 

-  9  171 

-0.6936 

0.6x62 

0.0635 

-17 

-90 

25  Scorpii 

7.0 

324 

90 

25  20.6 

18  58.7 

-  3  36.6 

+0.5695 

0.6x87 

0.044X 

-X2 

-«3 

31  Ophmchi 

6.7 

3.24 

7-9 

25  30.0 

%%    I  X8.7 

+  2  26.5 

-0.6273 

0.6205 

ao229 

-X7 

-90 

B.  A.  C.  5800 

7.5 

3.23 

-  7.2 

26  51.8 
NEW 

4  39.0 
MOON. 

+  5  38.0 

+0.6455 

0.62x0 

-0.0x16 

+56 

-  5 

B.A.C.6607 

59 

+326 

+  2.0 

-22  35  6 

34    2  x6.8 

+  I  16.6 

-0.6496 

0.602b 

40.1332 

-  8 

-90 

Mercury 

22  16.4 

IX  40.6 

+10  X7.2 

40.4004 

05725 

ai44o 

+50 

-20 

a  Capricomi 

5.6 

327 

7.x 

19  26.3 

35    X  x6.2 

-  0  39.2 

-0.0669 

0.5800 

ax872 

+28 

-46 

ir  Capricomi 

51 

3.28 

79 

x8  32.8 

4  3X  0 

+  2  28.2 

-0.3376 

0.5767 

ax934 

+X5 

^ 

p  Capricomi 

5.3 

+3.27 

•1-  8.1 

-z8    9.x 

5    9.4 

+  3    5.1 

-0.6083  1 0.5760 

1 

40.x946j+  X 

^\ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Tbs  Star's 

At  Cohjuhction  zn  R.  A 

Limiting 
Parallels. 

Red*ns  from 

Naiuq. 

Hag. 

1897A 

Apparent 
DecUnation. 

Washington 
Mean  Time. 

Hcipr  Angle 
If 

Y 

JT* 

y 

N. 

S. 

^« 

Aa 

8 

m 

• 

d    h     m 

h     m 

e 

e 

B.A.C.7044 

7.0 

+3.28 

+    8.0 

~i8  12.7 

36     5  12.9 

+  3    8.6 

-0.5376 

0.5760 

+0.1947 

+  5 

-77 

0  Caprioorni 

6.2 

3.29 

8.0 

18  55-3 

5  34  2 

+  3  29.0 

+0.24  II 

0.5757 

0.1954 

+46 

-29 

5.7 

330 

8.9 

18  29.9 

9  47.3 

+  7  32.6 

+0.6592 

0.5713 

0.2029 

+70 

-  6 

B.  A-  C.  7263 

59 

330 

X0.6 

x6  25.5 

X7  16.7 

-  9  14.5 

+0.1454 

0.5636 

0.2148 

+43 

-34 

29  Capricorni 

57 

3.32 

12. 1 

15  35.8 

36     I     9.0 

-r  I  39.0 

+1.0455 

0.5560 

0.2253 

+74 

+X7 

x8  Aqnarii 

5.7 

+331 

+i3.a 

-X3  X9.0 

4  55-2 

+  X  59.2 

-0.4027 

0.5522 

+0.2297 

+16 

-66 

A  Capricorni 

5.7 

3.34 

15.2 

IX  50.2 

15    47 

+XX  48.0 

+0.4794. 

05432 

0.2396 

+66 

-X7 

50  Capricorni 

6,9 

3.35 

15.0 

12      9.9 

15    90 

■¥11   52.2 

+o.832a 
-0.1220 

0.5432 

0.2397 

+78 

+  3 

36  Aqnarii 

6.3 

3.38 

X7.1 

8  4X.2 

a?  I  50.5 

-  X  47-4 

0.5344 

0.2471 

+34 

-49 

B  Aquarii 

4.4 

3.40 

x8.o 

8  X7  5 

5  22.4 

+  X  377 

+0.3460 

0.5318 

0.2489 

+62 

-24 

p  Aqnarit 

5.6 

+3.41 

•1-X8.2 

-  8  20.0 

6  59.9 

+   3    X2.0 

+0.7951 

0.5306 

+0.2497 

+82 

0 

B.A.C7804 

6.2 

3-41 

X8.5 

742.9 

8  37  2 

+  4  46.3 

+0.5569 

0.5295 

0.2503 

+73 

-14 

K  Aqoani 

5.2 

342 

20.2 

4452 

15  35  4 

+XX  314 

-07491 

0.5247 

0.2525 

+  2 

-90 

B,A.C.795X 

6.7 

3.46 

20.5 

-  4  45.4 

20  35.3 

-  7  38.0 

+0.5195 

0.5216 

0.2536 

+73 

-15 

icPiscium 

4.7 

3.61 

24.0 

+  0  41.9 

S8  x6  24.3 

+XX  350 

-0.1682 

0.5130 

0.2528 

+33 

-51 

9  Piscium 

6.6 

+3-6i 

+24.X 

+  0  33.8 

x6  34.2 

+XX  44.6 

+o.oi6i 

0.5129 

+0.2527 

+43 

-41 

15  Piscium 

6.6 

365 

24.6 

045.0 

20  49.2 

-  8    7.9 

+0.8910 

O.5II5 

0.2517 

+90 

+  6 

x6  Pisbium 

5.8 

3.65 

24.9 

X  32.2 

2X  X7.8 

-  7  40.1 

+0.1782 

0.5114 

0.2515 

+52 

-33 

7,  Piscium 

4.5 

3.68 

24.8 

X  X3.2 

29    0  X3.8 

-  4  49-4 

+X.2529 

0.5106 

0.2506 

+90 

+32 

19  Piscium 

4.9 

370 

25.6 

2  55.3 

2  29.0 

-  2  38.1 

+0.0099 

0.5  lOI 

0.2497 

+42 

-41 

22  Piscium 

5.0 

+373 

+25.6 

4-  2  2X.9 

5  22.7 

+  0  10.5 

+X.3252 

0.5094 

+0.2486 

+90 

+41 

d  Piscium 

5.3 

3.88 

27.8 

7  37-6 

20  21.3 

-  9  171 

-0.6298 

0.5076 

0.2404 

+  9 

-79 

45  Piscium 

6.9 

392 

27.5 

7    7.8 

23     1.6 

-  6  41.4 

+0.5438 

0.5077 

0.2388 

+76 

-12 

75  Piscium 

6.0 

4.21 

29.3 

12  24.7 

SO  20  23.2 

-  9  570 

-0.2511 

0.5092 

0.2206 

+29 

-52 

fl  Piscium 

3.7 
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29.3 

14  49.4 

81     9  16.7 

+  2  337 

-0.1242 

0.5120 
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+35 

-43 
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6.3 

+4.45 

+29.3 

fi4    8.6 

II  29.6 

+  4  42.7 

+1.0747 

0.5126 

+0.2040 

+90 

+24 
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6.8 

4-49 

29.6 

16    6.7 

13  157 

+  6  25.7 

-0.7204 
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0.2018 

*•  3 

-74 

105  Piscium 

6.3 

4-49 

29.5 

15  53.5 

13  28.7 

+  6  38.3 

-0.4364 

0.5132 

0.2016 

+X9 

-60 
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6.0 

4.57 

29.5 

16  54.3 

17    0.2 

+10    35 
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-73 
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5.7 

+4.58 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1897. 

Thx  STAK'a 

IMMERSION. 
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Data. 
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Mag 
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Mean 
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Jan.    X3 

18  Tauri 

6.3 

2  15 
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67 

XX3 

346 

8  Z3 

25X 

245 

I  30 

i8 

6  Cancri 

40 

14  29 

18  33 

80 

27 

X5  X3 

X9  z6 

330 

280 

0  43 

20 

A  Leonis* 

4-7 

2  X9 

6  x6 

85 

38 

3    5 

7    3 

3x5 

266 

047 

2Z 

</Leonis» 

53 

3  34 

728 

65 

X14 

4    9 

8    2 

343 

34 

034 

28 

3  Sagittarii* 

4-6 

10  X5 

13  40 

78 

X38 

XX    3 

14  27 

295 

352 

047 

29 

a  Sagittarii* 

2.3 

12   42 

x6    3 

32 

86 

X3  X3 

16  34 

327 

23 

031 

Feb.    13 

B.A.C.2363 

7-3 

9  31 

II  52 

85 

29 

10  36 

12  57 

320 

26Z 

t    5 

X4 

7  Cancri 

^•3. 

5  10 

7  29 

69 

124 

6  14 

833 

326 

ZZ 

1    4 

14 

^Cancri 

5-7 

7  42 

xo     I 

X03 

116 

9     3 

ZZ   21 

3x0 

276 

z  20 

15 

68  Cancri 

7.5 

7  " 

9  26 

108 

148 

83X 

XO45 

3X1 

324 

X  Z9 

15 

ir«  Cancri  t 

6.0 

15  31 

X7  44 

X38 

87 

x6  17 

z8  30 

273 

224 

046 

x6 

2Z  Leonia 

6.8 

5    I 

7  12 

X38 

191 

6    z 

8   12 

271 

322 

z    0 

26 

>l>  Sagittarii  • 

5-7 

X3  20 

14  50 

XX2 

164 

X4  X3 

X5  43 

238 

289 

0  53 

Mar.  14 

35  Cancri 

6.3 

7  47 

8  15 

38 

61 

8    0 

8  28 

X9 

36 

0  Z3 

M 

6  Cancn 

40 

X3  28 

13  55 

82 

27 

X4  X5 

14  42 

332 

278 

047 

15 

18  Leonis* 

6.0 

17  38 

18     I 

79 

35 

z8  16 

X839 

327 

286 

038 

15 

7.0 

18     3 

x8  25 

107 

65 

18  47 

19  10 

298 

26Z 

045 

22 

fl-Scorpii* 

3.4 

8  28 

825 

X85 

244 

8  38 

835 

208 

266 

0  10 

22 

B.  A.  C.  5347 

6.0 

IX  31 

XX  27 

72 

118 

12  20 

Z2   17 

328 

8 

0  50 

23 

43  Ophiuchi 

5.8 

17    8 

16  59 

7x 

72 
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289 
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X  19 

25 

rjf  Sagittarii* 

5-4 

X2      6 
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.51 
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12  50 

X2  34 

304 

z 
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26 
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6.x 

M  51 

14  31 

88 

139 

X5  57 

X5  37 

248 

293 

z    6 

*   29 

67  Aquarii  ♦ 

6.4 

15    9 

14  37 
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X93 

X5  24 

14  52 

X75 

227 

015 

30 

12  Piscium  * 

6.8 

16   XX 

15  36 

1x3 

X63 
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X97 
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31 
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50 
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XI 
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6.3 
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5 
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94 

38 
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5 
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7.0 

9  IX 

8  13 

76 

20 

ZO   12 
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5 
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50 
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8  X4 
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65 

XO    3 

9    5 

233 

Z78 
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5 
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7.0 

9x5 

8  x6 

82 

27 

10  15 

9  X7 

272 

sz6 

z    z 

XX 

7r»  Cancri 

6.3 

13  49 

12  26 

X63 

109 

X4  32 

X3    9 

255 

202 

043 

XX 

w*  Cancri 

6.0 

14  54 

X3  31 

93 

40 

X5  43 

14  20 

320 

269 

049 

x6 
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6.0 

xo  28 

8  46 
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X42 
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32X 

346 
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z8 

^  Scorpii 

53 

17  57 
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45 

18 
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16  49 

33X 

297 
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21 
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2.3 
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X98 
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5.7 
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53 
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8x5 

265 

215 

058 

8 

40 

8    5 

458 

78 

95 

9    8 

6    0 

344 

323 

z    2 

16 

B.A.C.5314* 

5.7 

855 

5  x6 

X13 

171 

944 

6    4 

280 

335 

048 

16 

B.  A.  C.  5347  t 

6.0 

xo  46 

7    6 

X43 

X93 

IX  3X 

7  5X 

254 
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045 

June     I 

139  Tauri 

5-3 

X2   42 

7  59 

1x8 

68 
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849 
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6 

43  Leonis  * 

65 

18  X3 

X3    9 

X53 

103 

x8  50 

X3  4^ 

255 

212 

0  37 

X2 

d  Scorpii 

5-3 

^    0 

13  32 

66 

30 

X9  58 

X4  30 

304 

260 

058 

X2 

TT  Scorpii* 

3.4 

22    15 

16  47 

126 

70 

22  57 

X7  29 

237 

179 

042 

17 

21  Capricomi* 

6.4 

X4  42 

8  56 

96 

149 

15  37 

9  5X 

233 

283 

055 

17 

0  Capricomi 

41 

17  17 

XX  31 

118 

159 

18    4 

12  Z7 

Z96 

23X 

046' 

I 

July     6 

q  Virginia  * 

5-7 

x8  3X 

II  29 

41 

350 

18  49 

XX  47 

3 

3x1 

0  18  1 

x6 

B.A.C.7774' 

6.4 

14  25 

645 

54 

105 

X5  15 

7  34 

.  266 

3x3 

049 

x8 

22  Piscium* 

50 

15  5x 

8     2 

26 

73 

16  29 

84X 

287 

336 

0  39 

22 

e  Arietis* 

4.6 

17  36 

9  32 

129 

161 

18    3 

9  58 

X98 

234 

026 

26 
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3.2 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1897. 

Thb  Sriafe 

IMMERSION. 

EMERSION. 
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Data. 

Washington. 
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Mag. 
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Time. 

Mean 
Time. 
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6.3 
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6 

w  Scorpii 

3.4 
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54 

52 
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3x6 
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6 
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6.0 

20  49 

XX  45 

56 

8 
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8 

B.A.C.6194 

5.x 
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14 
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19 
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19 
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X9 
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7.0 
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X9 

20  Tanri 

50 
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'^ 
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83 
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5-7 
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X50 
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93 

77 
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2x7 
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6 

B.A.C.7774 

6.4 
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74 
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8 
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9    2 

60 

87 
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xa 
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4.6 
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n 
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47 
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37 

84 
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X3 

26  Tanri 

7.0 
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ZOI 

X53 
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!35 

22  Z 
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13 

27  Tanri 

4.0 

2X  25 
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60 

ZX2 

22  23 

852 

26Z 

3x7 

0  57 

13 

28  Tanri 

6.2 

2X   30 
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4X 

93 
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15 
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6.0 
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6.3 

23  58 
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82 
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27 
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27 
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5.7 

20  15 
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8x 

37 

21  X4 
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0  59 

28 

7-5 

22  a 

738 

62 

X3 

23     X 

83X 
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233 
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Nov.     X 

29  Caprioomi 

5.7 

23  X7 

830 

73 

46 

24  25 

938 

22Z 

Z82 

X    8 

5 

45  Piscinm 

6.9 

X  43 

xo  40 

3 

335 

2  37 

XX  34 
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245 
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8 

fi  Arietis 

6.0 

21  52 
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X28 
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0  29 

9 
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6.0 
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86 
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0  52 

9 
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4.7 
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85 

7  53 
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9 
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3.x 
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45 
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9 
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4.0 
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64 
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x8  X4 

235 

z8x 

0  54 

9 
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6.2 
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43 
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X5 
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6.0 
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245 
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X7 
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6.5 
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29 

50  Capricomi 
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59 

49 
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X2 
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26 
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B.  A.  C.  5314  ♦ 
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63 
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22 
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60 
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0  40 

25 
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0  56 
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28 
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0  46 

27 
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30 

0 
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27 
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91.1 

28.7 

32.6 

Mar. 

2 

0.780 

56.0 

Z57.6 

29.Z 

Sept.       3 

0.395 

Z02.Z 

30.5 

33^2 

7 

0.825 

49.4 

1544 

29.Z 

8 

O.28Z 

zz6.o 

32.9 

31.0 

Z2 

0.868 

42.7 

151.4 

29*3 

13 

0.153 

1340 

37.* 

22.6 

17 

0.908 

353 

Z48.2 

32.8 

z8 

0.052 

153.7 

48.4 

9-7 

22 

0.948 

26.4 

145.2 

37.2 

23 

0.008 

169.7 

158.4 

17 

27 

0.98Z 

15.7 

139.7 

43.9 

28 

O.ZO7 

141.7 

199.5 

217 

Apr. 

Z 

0.999 

3-4 

88.7 

.  53.1 

Oct        3 

O.3Z8 

ZZZ.3 

20519 

52.3 

6^ 

0.98  z 

157 

3414 

66.Z 

8 

0.556 

83.5 

208.5 

66.6 

zz 

0.9Z6 

33.7 

336.4 

70.6 

13 

0-755 

593 

2Z0.2 

634 

z6 

0.766 

57.8 

336.4 

68.0 

z8 

0.873 

41.7 

2ZZ.Z 

52.1 

2Z 

0.598 

78.7 

337.2 

59.1 

23 

0.943 

27.6 

2ZZ.Z 

42.1 

26 

0.434 

97.6 

339.2 

47.1 

28 

0.979 

Z6.7 

2Z0.8 

34^6 

May 

Z 

0.283 

ZZ5.7 

341.0 

34.5 

Nov.       2 

0.996 

7.2 

2ZO.Z 

29-7 

6 

0.Z70 

131.3 

342.2 

235 

7 

z.ooo 

0.8 

200.4 

26.6 

zz 

0.077 

1477 

343.8 

Z2.0 

Z2 

0.997 

5.8 

23.6 

24.9 

z6 

o.oz8 

Z64.5 

348.6 

3.1 

17 

0.989 

"7 

21.7 

244 

2Z 

0.00Z 

176.7 

Z00.4 

O.Z 

22 

0.976 

178 

Z9.O 

25.1 

26 

0.027 

z6z.2 

Z48.2 

4.3 

27 

0.955 

244 

153 

26.8 

31 

o.o8z 

'  145.8 

1530 

X1.7 

Dec.       2 

0.926 

31.7 

11-5 

30.0 

June 

5 

0.Z66 

Z3Z.8 

155.1 

2Z.Z 

7 

o.88z 

40.4 

7.3 

350 

zo 

0.260 

ZZ8.8 

157.6 

28.5 

Z2 

0.8Z2 

514 

30 

42.2  1 

15 

0.362 

Z06.Z 

Z60.3 

350 

17 

0.705 

65.8 

358.7 

5m' 

20 

0.470 

92.8 

Z63.8 

41.3 

22 

0.543 

85.0 

3546 

59.0 

25 

0.602 

78.2 

Z68.2 

49.7 

27 

0.323 

XZ0.7 

350.4 

530 

30 

0.737 

6Z.7 

173.8 

58.2 

3a 

O.ZOI 

143.0 

343.4 

22.9 

35 

0.872 

41.9 

Z80.7 

65.9 

NOTATION. 

ki  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the 

entire  ap 

parent  di( 

sk  con- 

• 

sidered  as  the  superfices  of  a  circle. 

/,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

$,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the 

illuminate 

»dportioii| 

makes 

with  the  meridian. 

Z,,  the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amount  of  ligh 

t  received 

I  by  an  ej 

re  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtendin 

g  an  angu 

lar  radius 

of  one 

second  of  arc,  situated  at  distance  unity  from  the  sun,  and  i 

lluminatec 

1  by  the  U 

itter  as 

the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON. 

Data 

i 

i 

$ 

L 

Date. 

i 

i 

e 

Z 

Jan.        I 

0.706 

65*6 

• 
342.5 

935 

May     26 

O.Z9O 

• 
X28.3 

158*5 

174.5 

6 

0.69Z 

67.5 

341.0 

98.x 

31 

0.236 

Z2Z.8 

158.x 

183.3 

xz 

0.671 

70.0 

339.7 

X02.4 

June       5 

0.279 

XX6.2 

X58.1 

184.5 

z6 

0.653 

72.2 

338.6 

X07.6 

zo 

0.319 

XXI.2 

158.4 

180.5 

2Z 

0.634 

74.5 

337-7 

ZI3.0 

15 

0.357 

X06.5 

• 

159.1 

174.0  ' 

26 

o.6z3 

77.0 

337.0 

ZZ9.0 

so 

0.392 

Z02.5 

Z60.0 

X65.8 

«.    31 

0.591 

79.5 

336.5 

125.5 

25 

0-425 

98.6 

z6i.z 

157  2  ' 

Feb.       5 

0.569 

82.Z 

336.x 

132.5 

30 

0.456 

95.1 

Z62.6 

148.^ 

zo 

0.544 

84.9 

335.8 

X40.X 

July       5 

0.485 

9X.7 

Z64.Z 

Z40.6 

X5 

•     0.519 

87.9 

335.7 

Z48.2 

zo 

0.513 

88.5 

Z65.8 

X32.8 

20 

0.49a 

9Z.O 

3356 

X56.8 

X5 

01538 

85.6 

Z67.8 

1254 

w            *^ 

0.463 

^i 

335.6 

165.9 

ao 

C563 

82.8 

X69.9 

xx8.7 

Mar.       » 

OL432 

97.8 

335.7 

175.1 

25 

0.586 

80.0 

Z72.2 

112.7 

7 

0.399 

ZOI.7 

335.8 

X84.2 

30 

0.609 

77-4 

174.6 

107.2 

Z2 

0.363 

205.9 

335.8 

192.9 

Aug.      4 

0.630 

74.9 

177-1 

X02.1 

X7 

0.325 

ZZ0.5 

335-7 

200.2 

9 

a65z 

72.4 

179.7 

97.6 

22 

0.284 

XX5.6 

335.3 

202.0 

X4 

.  0.67Z 

70.0 

Z82.3 

93.4 

27 

0.239 

Z2Z.4 

334.6 

1990 

Z9 

0.690 

67.6 

184.9 

89.6 

Apr.       X 

az93 

Z27.8 

333.3 

187.9 

24 

0.709 

65.3 

X87.6 

86.6 

3 

O.Z74 

Z30.6 

332.7 

Z80.7 

29 

0.727 

63.x 

X90.Z 

83.0 

5 

O.Z55 

X33.6 

331.9 

Z71.Z 

Sept.      3 

0.744 

60.8 

192.5 

80.2 

7 

0.137 

136.7 

330.9 

159.8 

8 

0.760 

58.6 

194-9 

77.5 

9 

o.zz8 

X39.9 

329.7 

145.9 

13 

0.776 

56.5 

197.1 

75.0 

IZ 

0.099 

H3-3 

328,2 

130.3 

z8 

0.792 

54-3 

199.1 

72.8 

13 

0.082 

Z46.8 

326.4 

ZZ3.Z 

23 

0.806 

52.2 

200.9 

70.7 

X5 

0.065 

150.5 

324.3 

94.2 

s8 

0.820 

50.1 

202.4 

68.7 

17 

0.050 

X54.3 

32X.5 

752 

Oct        3 

0.834 

48.Z 

203.7 

67.0 

Z9 

0.036 

Z58.2 

3x7.8 

56.5 

8 

0.847 

46.0 

204.8 

65.3 

2Z 

0.025 

Z6Z.9 

313-5 

40.3 

13 

0.860 

44.0 

205.6 

63.7 

23 

0.0Z5 

Z65.8 

304.9 

25.0 

z8 

0.872 

42.0 

206.x 

62.2 

25 

0.009 

X69.4 

29x9 

145 

23 

0.883 

40.0 

206.4 

60.9 

27 

0.005 

Z72.2 

268.3 

7-9 

28 

0.894 

38.Z 

2064 

59.6 

''^ 

0.004 

Z72.8 

2336 

6.8 

Nov.       2 

0.903 

36.2 

206.x 

58.4 

May       z 

0.006 

171.0 

204.5 

10.5 

7 

0.9x3 

34.3 

205.5 

57.3 

3 

O.OIZ 

Z67.7 

X87.9 

Z8.9 

Z2 

0.922 

32.5 

204.6 

56.2 

5 

0.0x9 

Z64.0 

X784 

31.1 

17 

0.930 

3a6 

203.5 

55.3 

7 

0.030 

160.2 

172.5 

46.3 

22 

0.938 

28.8 

202.0 

54.3 

9 

0.042 

156.3 

X68.7 

63.5 

27 

0.946 

27.0 

200.2 

53-5 

zz 

0.056 

152.5 

165.9 

8x.i 

Dec.       2 

0.953 

25.2 

X98.Z 

52.6 

13 

0.072 

Z48.8 

1639 

99.1 

7 

0.959 

23.5 

195.7  • 

51.9 

15 

ao89 

Z45.2 

X62.4 

115.7 

Z2 

*      0.965 

2Z.7 

193.1 

5X.2 

17 

0.Z07 

Z41.8 

x6x.2 

130.6 

17 

0.970 

20.0 

Z90.Z 

50.6 

19 

0.Z25 

X38.6 

160.3 

143.8 

22 

0.975 

18.3 

186.9 

50.0 

21 

0.144 

135.4 

159.6 

1550 

27 

0.979 

Z6.6 

183.3 

494 

26 

az9o 

X28.3 

158.5 

1745 

32 

0.983 

14-9 

179.7 

49.0 

;'• 
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Mass  not  being  in  opposition  daring  the  year  1897,  the  satellites  will  not  be  Tisible. 


APPARENT  DISK  OF  MARS,  1897. 


January 

I* 

0.978 

Januaiy 

31, 

0.936 

March 

Sf 

0.901 

April 

X. 

0.900 

May 

X. 

0.913 

May 

3i> 

0.949 

June 

30. 

0.948 

July 

30, 

0.96J 

Au^st 

39. 

0.98X 

September 

28, 

0.99a 

October 

a8. 

0.999 

November 

37. 

1. 000 

December 

a% 

0.997 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent 
diameter  of  the  planet  being  taken  as  unity. 
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APPARENT  ORBITS  OP  THE  SATELLITES  OP  JUPITER  IN  i9gf. 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Tkf  9ertiaU  $€mk  for  th*  ^lami  i$  ikni  times  tmd  for  the  arUls  JIvi  Uma  iki  korigmiM  mm) 

The  object  of  this  figure  is  to  facilitate  the  identificatioii  of  the  satellites  in  cases  where 
the  diagrams  of  configarations  do  not  suffice  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  oater  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  46a — ^482,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  ui  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  yveral  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  ^f  the  planet:  this 
phenomenon  is  indicated  by  a  light  disk  Q  ^^  ^^^  ^^^^  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  .%  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
on  the  above  diagrams  of  the  orbits,  by  means  of  the  following  table  of  the  periods; — 


I. 
II. 


MEAN  SYNODIC  PERIODS  OP  THE  SATELLITES 


d     h     m      ■ 
I   18  38  35.945 

3  13   17  53.735 


Z. 76986048 
3.55409416 


d  h  m   •         d 

III. 

7  3  59  35.854  «  7.16638730 

IV. 

X6  18   5   6.928   as  Z6.7535524I 
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WASHINGTON  MBAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE  I* 

• 

h       m 

h       m 

• 

h      m 

h       m 

Jan.           X 

X3  440 

March    20 

8  55.0 

June        6 

5  20.7 

Oct.         18 

Z9  28.3 

3 

8  10.9 

22 

3  21.3 

7 

23  50.0 

20 

13  58  3 

5 

2  37-7 

23 

21  47  8 

9 

18  19.4 

22 

8  28.3 

6 

21    4.6 

25 

z6  14.3 

XX 

12  48.8 

24 

2  58.2 

8 

15  31  2 

27 

zo  40.8 

13 

7  18.2 

25 

21  28.Z 

xo 

9  5«  0 

29 

5    7.4 

15 

X  47.7 

27 

Z5  58.x 

X2 

4  24.7 

30 

23  34  2 

z6 

20  17.3 

29 

zo  28.0 

13 

22  51.2 

April        I 

z8    0.8 

z8 

14  46.8 

3X 

4  57.8 

»5 

17  17.6 

3 

Z2   27.7 

20 

9  16.4 

Nov.         z 

23  27.7 

17 

II  44.1 

5 

6  54-7 

22 

3  460 

3 

X7  57.4 

19 

6  10.5 

7 

z  2X.7 

23 

22  15.7 

5 

12  27.  z 

2Z 

0  36.7 

8 

1948.7 

«5 

x6  45.4 

7 

6  56.9 

22 

X9    3.0 

XO 

X4  158 

27 

XZ  Z5.2 

9 

I  26.6 

^1 

13  29.3 

12 

8  43.0 

^ 

5  44  9 

zo 

19  56.2 

26 

7  55.4 

X4 

3  10.3 

Julj          I 

0  Z4.8 

Z2 

X4  25.9 

28 

a  21.5 

15 

21  376 

2 

x8  44.5 

«4 

8  55  4 

29 

20  47.6 

17 

z6    5.Z 

4 

Z3  14.6 

z6 

3  24-9 

3X 

15  13.6 

l> 

Z032.5 

6 

7  44.3 

X7 

2X  54^3 

Feb.           2 

9  39.6 

5    0.1 

S 

2  14  3 

X9 

z6  23.8 

4 

4    5.6 

22 

23  27.7 

9 

2044.2 

21 

xo  53  3 

5 

22  3Z.6 

24 

17  55.5 

ZI 

X5  X4.3 

23 

5  22.6 

7 

16  57.6 

26 

12  23.3 

X3 

9  44  2 

24 

23  52.0 

9 

II  23.5 

28 

6  51.2 

«5 

4  14  3 

26 

18  21.2 

ZI 

5  49.4 

^ 

z  Z9.Z 

z6 

22  44.4 

28 

12   50.5 

13 

0  Z5.2 

May         z 

19  47.x 

c8 

X7  14.5 

30 

7  19.7 

14 

x8  4X.0 

3 

14  I5-X 

20 

XX  44.5 

Dea         2 

I  48.9 

z6 

13    6.9 

5 

8  43.2 

2S 

6  14.8 

3 

20  18.0 

i8 

7  32.7 

7 

3  11.4 

24 

0  44-9 

5 

14  46.9 

20 

z  58.5 

8 

21  397 

25 

Z9  15.2 

7 

9  z6.o 

21 

20  24.4 

zo 

x6    8.Z 

27 

X3  45.3 

9 

3  44  9 

23 

14  50.2 

Z2 

xo  36.5 

29 

8  15.7 

10 

22  13.9 

25 

9  16.0 

M 

5    4-9 

3X 

2  45.8 

12 

Z642.7 

27 

3  418 

X5 

23  33  5 

Aug.         z 

21    16.Z 

X4 

zx  X1.5 

28 

22    7-7 

X7 

x8    2.2 

5 

15  46.3 

z6 

5  40.x 

March       2 

16  33.6 

X9 

12   30.9 

5 

ZO  16.4 

z8 

0    83 

4 

zo  59.6 

2Z 

6  59.7 

7 

4467 

X9 

x8  37.4 

6 

5  25.6 

23 

I  28.5 

8 

23  17.0 

21 

13    6.1 

7 

23  51.5 

24 

X9  57-2 

zo 

X7  47.3 

23 

7  34  5 

9 

18  17.6 

26 

X4  26.3 

12 

Z2    17.7 

25 

2    2.9 

xz 

12  43.7 

28 

8  55  2 

X4 

6  47.9 

26 

20  3X.2 

X3 

7    99 

30 

3  24.2 

Oct        Z3 

zz  58.Z 

28 

14  59  6 

«5 

X36.X 

31 

21  53.2 

X5 

6  28.Z 

30 

9  27.9 

z6 

20    2.4 

June         2 

16  22.3 

X7 

0  58.Z 

z8 

14  28.7 

4 

10  5X.5 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

• 

SATELLITE 

lU 

h       m 

h      m 

h       m 

h       m 

1  J<^ 

X 

X5  36.0 

March 

20 

z6  52.0 

June 

6 

20  ZO.4 

Oct. 

20 

0  36.  z 

5 

448.6 
18     0.0 

24 

6    1.7 

ZO 

9  30.1 

23 

X3  59.2 

8 

27 

19  zz.o 

X3 

22  50.0 

27 

3  22.2 

Z2 

'      7  "9 

31 

8  2Z.5 

17 

12  10.4 

30 

z6  45.1 

15 

20  22.2 

April 

3 

2Z   32.0 

2Z 

X  30.9 

Nov. 

3 

6    8.0 

19 

9  32.8 

7 

10  43  3 

*1 

14  5t.8 

6 

19  30.5 

22 

22  42.Z 

zo 

23  54-8 

28 

4  X3.0 

zo 

8  53.0 

26 

"  51.9 

14 

Z3    72 

July 

Z 

X7  34.4 

X3 

22  Z5.2 

30 

I    0.4 

z8 

2  19.6 

5 

6  56.0 

X7 

"  37.5 

Feb. 

2 

M    9.3 

2Z 

15  33.1 

8 

20  17.9 

21 

0  59.0 

6 

3  1^9 

25 

4  46.7 

za 

9  40.0 

24 

Z4  20.6 

9 

x6  25.4 

28 

18     Z.3 

X5 

23    2.2 

28 

3  418 

13 

5328 

May 

2 

7  i^-o 
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T  15  28  X3.5 

I.* 

Ec. 

Dis. 

17    8 

I.* 

Tr. 

Du. 

XO  27    2.5 

L* 

Ec. 

Re. 

18     7 

I.* 

Oc. 

Re. 

16  XX  50  19.1 

I.* 

Ec. 

X3  22    2.x 

rv* 

Ec. 

Re. 

19  22 

II. 

Sh. 

In. 

X4  X7 

I.* 

Oc. 

Re. 

13  40 

IL* 

Tr. 

In. 

20     7 

II. 

Tr. 

In. 

16  58  X9.7 

II.* 

Ec. 

Die. 

13  47 

IL* 

Sh. 

In. 

22  15 

II. 

Sh. 

Eg. 

20    6 

II. 

Oc. 

Re. 

16  3X 

II.» 

Tr. 

Eg 

22  58 

n. 

Tr. 

Eg. 

22  29 

rv. 

Sh. 

In. 

16  40 

11* 

Sh. 

Eg. 
Dis. 

8     3  57 

m. 

Sh. 

In. 

23  59 

IV. 

Tr. 

In. 

««    X  35 

m. 

Oc. 

526 

III. 

Tr 

In. 

IT     3     5 

IV. 

Sh. 

Eg. 

5  2X    3X.2 

in. 

Ec. 

Re, 

7  33 

III.* 

Sh. 

Eg. 

4  14 

IV. 

Tr. 

Eg. 

5  25 

I. 

Tr. 

In. 

8  55 

III.* 

Tr. 

Eg. 

9    7 

I.* 

Sh. 

2: 

5  30 

I. 

Sh. 

In. 

12  44 

I.* 

Sh. 

In. 

9  X5 

I* 

Tr. 

In. 

7  44 

I.* 

Tr. 

Eg. 

13     5 

I.* 

Tr. 

In. 

XX  27 

I.* 

Sh. 

Eg. 

7  49 

I* 

Sh. 

E?. 

15    0  24.6 

IV.* 

Ec. 

Dis. 

"  34 

r* 

Tr. 

% 

2T    2  32 

I. 

Oc 

D». 

15     4 

I.* 

Sh. 

Eg. 

18    6  18  44.0 

I. 

Ec. 

4  55  316 

I. 

Ec 

Re. 

15  24 

I.* 

Tr. 

Eg. 

842 

I* 

Oa 

Re. 

8  38 

n* 

Oc 

Dis. 

22  34 

IV. 

Oc. 

Re. 

"  13 

II.* 

Sh. 

In. 

XX  40  39.7 

II.* 

Ec 

Re. 

9    9  56  39.2 

I.* 

Ec. 

Dis. 

IX  27 

IL* 

Tr. 

In. 

23  5X 

I. 

Tr. 

In. 

12  33 

I.* 

Oc. 

Re. 

14    6 

II.* 

Sh. 

Eg. 

23  58 

I. 

Sh. 

In. 

14  21  57.0 

11* 

Ec. 

Dis. 

14     18 

n* 

Tr. 

Dis. 

28    2  XO 

I. 

Tr. 

Eg- 

17  51 

II.* 

Oc. 

Re. 

21   58    X6.5 

ni. 

Ec. 

a  17 

I. 

Sh. 

Eg. 

10      7    X2 

I.* 

Sh. 

In. 

19:  X49 

III. 

Oc. 

Re. 

20  58 

L 

Oc 

Di.' 

7  31 

I.* 

Tr. 

In. 

3  35 

I. 

Sh. 

In. 

23  24    0.0 

I. 

Be 

Re. 

NoTS.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denofeM  ooculution;  Tr.,  transit  of  tbo  satellite;  Sh.,  transit  of  the  shadow.  •  Visible  at  Wsshiocloii. 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

tt 

•ft 

\j 

K^ 

IL 

•ft 

IV.      •   ft 

^ 

.    Ly 

Configurations  at  la^  3C^  for  an  Inverting  Telescope. 

Day. 

West 

BMt 

X 

Or 

4."*          3-             O 

2 

4-.       3-                                   -aO     -x 

3 

4*                             -3                     I-           O                       a* 

4 

4 

',   O            -x 

i 

5 

•4                                               -a     -x             O                          '3 

6 

•4                                                         O            1-2                        3- 

7 

•4                         -1        O               2'        3* 

8 
9 

lO 

«•           t^     Ox- 

3-                              '2    O                  -4 

•x» 

's                          X-       O                         -2               -4 

IX 

•3     2-0             -x                                                   -4 

1   12 

•ax-               O                      -3 

•4 

13 

O            'i.                         -3 

4* 

M 

•X           O                  a-        3'                               4' 

'5 

i6" 

a-                 3-0     X-                                  4* 

3-                         -2        0               4' 

•«• 

17 
19 

•3                            4-    X-    O                          -a                                                           II 

02- 

4-                     -3               O           x 

4-                               -a       r             O                 -3 

'  20 

4-                                                                      O        -2      -x                      -3 

21 

•4                                                          -x            O                   2-          3- 

22 

Or 

•4                                                 3-                 O         X- 

1 

23  1 

•4               3-                 -a       -I  O 

1 

*4|Oi- 

•3-4                        O                        -2 

; 

25  1 

•3                   O  2-  -x 

-4# 

•261 

a*           X-            O            -3              '4 

I 

.27 

1 

O  -2          -x                      -3           -4 

28 

1 

•X             O                    «•          3- 

•4 

30 
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MARCH. 

d     h    m       s 

1 

d     h    m       • 

d     b    m       ■ 

1     2  46 

II. 

Tr. 

In. 

11   18     7 

n. 

Tr. 

In. 

%ft    9  32 

n» 

Tt. 

In. 

3     4 

II. 

Sh 

In. 

18  57 

n. 

Sh. 

In. 

zo  29 

IV.* 

Sh. 

In 

5  37 

II 

Tr. 

Eg. 

20  59 

II. 

Tr. 

Eg. 

zo  50 

11* 

Sh. 

In. 

5  57 

II. 

Sh. 

Eg- 

21  48 

II. 

Sh. 

Eg. 
Dis. 

Z2   24 

II.  * 

Tr. 

Eg. 

15  15 

III.* 

Tr. 

In. 

IS    8    7 

Ill* 

Oc. 

Z3  42 

11* 

Sb. 

ii 

15  53 

III.* 

Sh.  • 

In. 

853 

I.* 

Tr. 

In. 

M  57 

IV.* 

Sh. 

Eg. 

18  17 

I. 

Tr. 

In. 

9  x8 

I.* 

Sh. 

In.  . 

23  3X 

I. 

Tr. 

In. 

18  27 

I. 

Sh. 

In. 

XZ    X2 

I.* 

Tr. 

Eg. 

98    0  zo 

I. 

Sb. 

In. 

18  45 

m. 

Tr 

Eg. 

zz  37 

i.» 

Sh. 

Eg. 

Z    Z2 

ra. 

Tr. 

In. 

19  28 

III. 

Sh. 

Eg. 

13  X7  16.3 

ni.* 

Ec. 

Re. 

I  50 

L 

TV. 

Eg. 

20  36 

I. 

Tt. 

Eg. 

18    6    0 

I. 

Oc. 

Dis. 

2  29 

t 

Sh. 

Eg. 

20  46 

I. 

Sh. 

Eg. 

8  43  44-4 

I.* 

Ec. 

Re. 

3  50 

in. 

Sh. 

In. 

2  15  24 

I.* 

Oc. 

Dis. 

13    9 

n.* 

Oc. 

Dis. 

4  44 

m. 

Tr. 

Eg. 

17  52  32.6 

I.* 

£c. 

Re. 

z6  52  45.8 

II.* 

Ec. 

Re. 

7  23 

Ill* 

Sh. 

u. 

21  45 

II. 

Oc. 

Dis. 

22  38 

IV. 

Oc. 

Dis. 

20  38 

I. 

Oc. 

8    0  59    5.6 

II. 

Ec. 

Re 

14     3     0 

IV. 

Oc. 

Re. 

23  35  18.5 

I. 

Ec. 

Re. 

12  43 

I.^ 

Tr. 

In. 

3     2  32.0 

IV. 

Ec. 

Dis. 

a4    4  36 

n. 

Oc. 

Dis. 

12  55 

L* 

Sh. 

In. 

3  19 

I. 

Tr. 

In. 

8  47    2.4 

n* 

Ec 

Re. 

X5    2 

I.* 

Tr. 

Eg. 

3  47 

I. 

Sh. 

In. 

17  58 

I. 

Tr. 

In. 

15  14 

I.* 

Sh. 

Eg. 

5  38 

I. 

Tr. 

Eg. 

18  39 

I. 

Sh. 

In. 

4    9  50 

I.* 

Oc. 

Dis. 

6    6 

I. 

Sh. 

Eg. 

20  Z7 

I. 

Tr. 

Eg. 

12  21     Z.7 

I.* 

Ec. 

Re 

7  19  38.6 

rv.* 

Ec. 

Re. 

20  58 

I. 

Sh. 

& 

15  53 

II.* 

Tr. 

In. 

16     0  27 

I. 

Oc. 

Dis. 

2S  15    5 

L* 

Oc. 

16  22 

II.* 

Sh. 

In. 

3  12  z6.8 

I. 

Ec. 

Re. 

z8    3  54.Z 

I. 

Ec. 

Re. 

x8  45 

II. 

Tr. 

Eg. 

7  15 

n* 

Tr. 

In. 

22  4Z 

II. 

Tr. 

In. 

19  15 

II. 

Sh. 

Eg. 

814 

11* 

Sh. 

In. 

26    0    7 

n. 

Sh. 

In. 

6     4  50 

III. 

Oc. 

Dis. 

xo    7 

n.* 

Tr. 

Eg. 

I  33 

II. 

Tr. 

Eg. 

7    9 

I* 

Tr. 

In. 

XZ     6 

11* 

Sh. 

Eg. 

2  59 

II. 

Sb. 

^ 

7  24 

I.* 

Sh. 

In. 

2Z    46 

I. 

Tr. 

I^ 

xa  24 

L* 

Tr. 

S 

9  19  150 

Ill* 

Ec. 

Re. 

2Z    5Z 

m. 

Tr. 

In. 

13    8 

i.» 

Sh. 

In. 

928 

I.* 

Tr. 

Eg. 

22    Z6 

I. 

,Sh. 

In. 

X4  43 

I.* 

Tr. 

Eg. 

9  43 

I* 

Sh. 

Eg. 

23   52 

III. 

Sh. 

In. 

X4  5X 

ni.* 

Oc 

Dis. 

14    6 

IV.* 

Tr. 

In. 

16     0     5 

I. 

Tr. 

Eg. 

X5  27 

I.* 

Sh. 

Eg 

16  29 

IV.* 

Sh. 

In. 

0  35 

I. 

Sh. 

Eg. 

2Z  Z4  3Z.7 

in. 

Ec 

Re. 

18  25 

IV. 

Tr. 

Eg. 

Z   22 

in. 

Tr. 

Eg. 

«T    9  31 

!• 

Oc 

Dis. 

21     X 

IV. 

Sh. 

Eg. 

3  25 

m. 

Sh. 

Eg. 
Dis. 

Z2   32   32.7 

L« 

Ec 

Re. 

6     4  16 

I. 

Oc. 

Dis. 

18  53 

I. 

Oc. 

X7  45 

n. 

Oc 

Dis. 

6  49  33.4 

I.* 

Ec.. 

Re. 

2Z  40  54.3 

I. 

Ec. 

Re. 

22    4  42.8 

II. 

Ec 

Re. 

10  53 

II.* 

Oc. 

Dis. 

17    2  z8 

n. 

Oc. 

Dis. 

S8    6  5Z 

L* 

Tr. 

In. 

14  i6  43.6 

11* 

Ec. 

Re. 

6  zz    6.0 

II. 

Ec. 

Re. 

7  36 

I.* 

Sh. 

In. 

•y     I  35 

I. 

Tr. 

In. 

z6  Z2 

I.* 

Tr. 

In. 

9  zo 

!.• 

Tr. 

Eg 

.  I  52 

I. 

Sh. 

In. 

z6  44 

I.* 

Sh. 

In. 

9  55 

I.* 

Sh. 

Ei. 
Dis. 

3  54 

I. 

Tr. 

Eg. 

z8  3z 

I. 

Tr. 

Eg. 

%9    3  58 

I. 

Oc 

4  12 

I. 

Sh. 

Eg. 

19    3 

I. 

Sh. 

Eg. 

7     I    8.7 

I.* 

Ec 

Re. 

22  42 

I. 

Oc. 

Dis. 

18  Z3  Z9 

I. 

Oc. 

Dis. 

zz  50 

II.* 

Tr. 

In, 

8     I  18     3.9 

I. 

Ec. 

Re. 

z6    9  28.0 

I* 

Ec. 

Re. 

Z3  25 

II.' 

Sh. 

In. 

5     0 

II. 

Tr. 

In. 

20  23 

II. 

Tr. 

In. 

Z4  42 

II.* 

Tr. 

Eg. 

5  39 

II. 

Sh. 

In. 

2Z    32 

II. 

Sh. 

In. 

z6  16 

II. 

Sh. 

Eg. 

7  52 

IL* 

Tr. 

Eg. 

23  15 

II. 

Tr. 

Eg. 

80    z  Z7 

I. 

Tr. 

l2^ 

8  31 

11* 

Sh. 

Eg- 

19    0  24 

II. 

Sh. 

Eg. 

2    5 

I. 

Sh. 

In. 

18  32 

III. 

Tr. 

In. 

zo  38 

T  • 

Tr. 

In. 

3  36 

I. 

Tr. 

Eg. 

19  52 

III. 

Sh. 

In. 

XZ  Z3 

I  * 

Sh, 

In. 

4  24 

I. 

Sh. 

Ef. 

20    z 

I. 

Tt. 

In. 

zz  27 

III!* 

Oc. 

Dis. 

4  36 

ni. 

Tr. 

J£. 

20  21 

I. 

Sh. 

In. 

Z2   57 

I  • 

Tr. 

Eg. 

7  49 

III.* 

Sh. 

In. 

22    2 

ni. 

Tr. 

5^- 

13   31 

I  * 

Sh. 

Eg. 

8    9 

III.* 

Tr. 

Eg. 

22  20 

I. 

Tr. 

Eg. 

17  15  31.7 

III! 

Ec. 

Re. 

zz   2Z 

III.* 

Sh. 

Eg 

22  40 

I. 

Sh. 

Eg. 

M    746 

T   • 

Oc. 

Dis. 

Z3  Z9 

IV.* 

Oc 

23  26 

III. 

Sh. 

Eg. 

xo  38    4-4 

I   * 

Ec. 

Re. 

17  47 

IV. 

Oc 

Re. 

9  17     8 

I.* 

Oc. 

Dis. 

Z5  26 

IL* 

Oc. 

Dis. 

2Z      4   27.0 

IV. 

Ec 

Dis. 

19  46  39.0 

I. 

Ec. 

Re. 

Z9  28  45.8 

II. 

Ec. 

Re. 

22   25 

I. 

Oc 

Dis. 

10     0     I 

II. 

Oc. 

Dis. 

«1     5     5 

Tr. 

In. 

81     z  Z7    8.x 

IV. 

Ec. 

Re.     , 

3  35    67 

u. 

Ec. 

Re. 

5  42 

Sh. 

In. 

z  29  50.6 

L 

Ec. 

.    14  27 

I.* 

Tr. 

In. 

7  24 

I* 

Tr. 

Eg. 

6  56 

n.* 

Oc 

Dis. 

14  50 

I.* 

Sh. 

In. 

8    z 

1  * 

Sh. 

^ 

zz  22  55.5 

n* 

Ec. 

Re. 

16  46 

I.* 

Tr. 

Eg. 

M     2  Z2 

Oc. 

X9  44 

I. 

Tr. 

In. 

17    9 

I.* 

Sh. 

S? 

4  31 

iv! 

Tr. 

In. 

20  34 

I. 

Sh. 

in. 

11  "  34 

I.* 

Oc 

Dis. 

5    6  38.6 

I. 

Ec. 

Re. 

22     3 

I. 

Tr. 

14  t5  10.3 

I.* 

Ec. 

Re. 

856 

IV.* 

Tr. 

_?8_ 

22  53 

I. 

Sh. 

Note.— la,  daootes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be.,  eclipse. 

Oo,  denotes  occnlution;  IV..  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  ^^alble  at  Waahingtoo. 
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WASHINGTON  MEAN  TIME. 

MARCH. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

L 

r\i 

] 

r\ ' 

W 

Ky 

W 

Qj 

] 

fV.                 h—\*      * 

0 

KzJ 

Configurations  at  ii^  jd^  j 

for  an  Inverting  Telescope. 

Day. 

West 

East 

X 

2-           0      3-    X- 

•4 

2 

3-      -2       -x       0 

4* 

3 

3-                                           0  X-                -a                                4- 

4 

•3                        0        2-                    4- 

•xS 

5 

2-                I-        0   4-3                                                                              II 

6 

4-                   0            -x                      -3 

-• 

7 

4'                             X-               0                         2-            3' 

8 

4-                                                           2-        0           3-I- 

9 

4' 

.?       -x           0 

zo 

•4                             3-                                             0       X-         -2                                                                       1 

II 

•4                              -3                              0             2- 

•I  « 

X2 

•4                  2-                          I-   0 

•3S 

13 

•4        -2   0          -I                         -3 

X4 

X-              0             -4            -2            3- 

X5 

2-  0                 V                      -4 

i6 

•2   3-  -x             0                                                               -4 

17 

3*                                          0           x-2 

•4 

i8 

•3                                     -X      0                       2- 

4* 

'  19 

Ox- 

3'                             0                                                                                           4- 

•3S 

1  20 

•a       0     -x                      -3             4- 

1  21 

X*          0                     4'  •«           3. 

22 

02- 

4-  0               -x    3- 

23 

4*     •«      •X3-            0 

24 

4-3-                                         0         •21- 

25 

4-                                  -3                        ••!        0                    2- 

!26 

4' 

2-             -3     0  X* 

1 

27 

'. 

•4                                                             -2             0                             -3 

■iS| 

28 

•4          •                                 X*      0                        •23- 

29 

-           -4                              O2.        -I           3-                                            •     • 

30 

-2      X-       3*  -40 

1^' 

3*                                        0     '2       !•       '4 

!                                                                        1 
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WASHINGTON  MEAN  TIME. 

APRIL. 

d    h    m      ■ 

d    h    m     • 

d    h    m     ■ 

1  z6  51 

I. 

Oc. 

Dis. 

11  xo  26 

!.♦ 

Tt. 

In. 

81     3  50 

I. 

Oc. 

Dim. 

19  58  27  9 

I. 

Ec. 

Re. 

II  26 

I.* 

Sh. 

In. 

7  14    8.3 

I,» 

Ec. 

Re. 

%    X    0 

n. 

Tr. 

In. 

X2  45 

I.* 

Tr. 

Eg. 

14    7 

II.* 

Oc. 

Dim. 

2  43 

II. 

Sh. 

In. 

13  45 

I.* 

Sh. 

E? 

19  10    4.2 

II. 

Ec. 

Re. 

3  53 

II. 

Tr. 

Eg. 

1«    7  33 

I.* 

Oc. 

^. 

88     I  to 

I. 

Tt, 

In. 

5  34 

II. 

Sh. 

Eg. 

10  50  30.7 

I.* 

Ec. 

Re. 

2  z8 

I. 

Sh. 

In. 

14  IX 

I.* 

Tr. 

In. 

16  34 

n. 

Tr. 

In. 

3  29 

I. 

Tt. 

Eg^ 

15    2 

I.* 

Sh. 

In. 

18  37 

II. 

Sh. 

In. 

4  37 

I. 

Sh. 

& 

x6  30 

I. 

Tr. 

Eg. 

X9  27 

II. 

Tr. 

Eg. 

22  18 

I. 

Oc. 

X7  2Z 

I. 

Sh. 

Eg. 

21  28 

II. 

Sh. 

Eg. 

88     z  42  50.0 

L 

Ec. 

Re. 

18  17 

III. 

Oc. 

Dis. 

18    4  54 

I. 

Tt. 

In. 

8  14 

n.* 

Tt. 

In. 

21  50 

III. 

Oc. 

Re. 

5  55 

I. 

Sh. 

In. 

10  3z 

II.* 

Sh. 

In. 

21    50  56.1 

III. 

Ec. 

Dis. 

7  13 

i.» 

Tr. 

Eg. 

ZI    7 

u.» 

Tr. 

Eg. 

8     X  13    8.7 

III. 

Ec. 

Re. 

8  14 

I.* 

Sh. 

Ei. 

Z3   22 

n* 

Sh. 

^« 

XX  18 

L* 

Oc. 

Dis. 

II  38 

HI* 

Tr. 

In. 

19  38 

I. 

Tt. 

S 

X4  27    8.8 

I.* 

Ec. 

Re. 

15   X2 

in. 

Tr. 

Eg. 

20  47 

I. 

Sh. 

In. 

20    6 

II. 

Oc. 

Dis. 

15  47 

III. 

Sh. 

In. 

21  57 

I. 

Tt. 

Eg^ 

4    0  40  36.0 

II. 

Ec. 

Re. 

19  18 

III. 

Sh. 

Dui. 

23    6 

I. 

Sh. 

a. 

8  38 

I.» 

Tr. 

In. 

14    2     X 

I. 

Oc. 

M    5    4 

in. 

Oc. 

9  31 

!• 

Sh. 

In. 

5  19  16.2 

I. 

Ec. 

Re. 

838 

ni.* 

Oa 

Re. 

xo  57 

L* 

Tt, 

Eg. 

II  41 

11.* 

Oc. 

Dis. 

9  48  40.0 

iii,« 

Ec. 

Dis. 

XI  50 

I.* 

Sh. 

16  34  27.1 

II. 

Ec. 

Re. 

"  35 

IV.* 

Tr. 

In. 

5     5  45 

I. 

Oc. 

Dis. 

23  21 

I. 

Tt. 

In. 

Z3    9    0.0 

III.* 

Ec 

Re. 

8  55  46.3 

I* 

Ec. 

Re. 

16     0  23 

I. 

Sh. 

In. 

16    8 

IV. 

Tt. 

SL 

14  II 

a^ 

Tr. 

In. 

I  40 

I. 

Tr. 

Eg. 

z6  46 

L 

Oa 

16    I 

II. 

Sh. 

In. 

2   42 

I. 

Sh. 

^.. 

20  II  35.7 

I. 

Ec. 

Re. 

17    4 

II. 

Tr. 

Eg. 

20  28 

I. 

Oc. 

22   31 

IV. 

Sh. 

In. 

18  52 

II. 

Sh. 

Eg. 

23  47  56-8 

L 

Ec. 

Re. 

85     2  50 

IV. 

Sh. 

^ 

«    3    5 

I. 

Tr. 

In. 

16     4  51 

IV. 

Oc. 

Dis. 

3  20 

II. 

Oc. 

1&, 

4    0 

I. 

Sh. 

In. 

5  47 

II. 

Tr. 

In. 

8  27  41.5 

II.* 

Ec. 

Re. 

5  24 

I. 

Tr. 

Eg. 

7  55 

II.* 

Sh. 

In. 

Z4    6 

I.* 

Tr. 

In. 

6  19 

I. 

Sh. 

Eg. 

8  40 

11* 

Tr. 

Eg. 

Z5  16 

L 

Sh. 

In. 

8     5 

III.* 

Tr. 

In. 

9  22 

IV.* 

Oc. 

Re. 

z6  25 

I. 

Tt. 

Eg 

"  39 

Ill* 

Tr. 

Eg. 

XO  46 

II.* 

Sh. 

Eg. 

X7  34 

I. 

Sh. 

^ 

zi  48 

III.* 

Sh. 

In. 

15    6  50.3 

IV. 

Ec. 

Dis. 

86  zz  14 

I. 

Oa 

dSL 

15  19 

III.* 

Sh. 

Ej. 

X7  48 

I. 

Tr. 

In. 

14  40  17.0 

I. 

Ec. 

Re. 

7     0  12 

I. 

Oc. 

Dw. 

18  52 

I. 

Sh. 

In. 

2Z  28 

II. 

Tt. 

In. 

3  24  29.8 

I. 

Ec. 

Re. 

19  14  48.1 

rv. 

Ec. 

Re. 

23  49 

IL 

Sh. 

In. 

9  17 

II.* 

Oc. 

Dis. 

20    7 

I. 

Tr. 

Eg. 

87    0  21 

II. 

Tr. 

Eg. 

13  58  44  0 

11* 

Ec. 

Re. 

21  ZI 

I. 

Sh. 

Eg. 

2  40 

II. 

Sh. 

Eg. 

19  35 

IV. 

Tr. 

In. 

17     I  24 

ITT. 

Oc. 

Dis. 

834 

I* 

Tt. 

In. 

21  32 

I. 

Tr. 

In. 

4  59 

in. 

Oc. 

Re. 

*  9  44 

I.* 

Sh. 

In. 

22  28 

I. 

Sh. 

In. 

5  49  34  5 

III. 

Ec. 

Dis. 

xo  53 

I.* 

Tt. 

Eg 

23  51 

I. 

Tr. 

Eg. 

9  ID  32.7 

HI* 

Ec. 

Re. 

12    3 

I.* 

Sh. 

Eg 

805 

IV. 

Tr. 

E^. 

14  55 

I. 

Oc. 

Dis. 

z8  59 

in. 

Tr. 

J£. 

0  47 

I. 

Sh. 

Eg. 

18  16  41.0 

I. 

Ea 

Re. 

22  34 

IIL 

Tr. 

Eg. 

4  30 

IV. 

Sh. 

In. 

18    0  53 

II. 

Oc. 

Dis, 

23  46 

III. 

Sh. 

In. 

853 

IV.* 

Sh. 

Eg. 
Dis. 

5  52    6.0 

II. 

Ec. 

Re. 

88     3  x6 

III. 

Sh. 

Dm 

18  39 

I. 

Oc. 

12  z6 

I.* 

Tr. 

In. 

5  42 

I. 

Oa 

21  53     8.9 

I. 

Ec. 

Re. 

Z3   2Z 

I.* 

Sb. 

In. 

9    9    54 

I.* 

Ea 

Re. 

9     322 

II. 

Tr. 

In. 

Z4  34 

I.* 

Tt. 

Eg. 

16  35 

II. 

Oa 

Dis. 

5  19 

II. 

Sh, 

In. 

15  40 

I. 

Sh. 

Eg. 

21  45  34-7 

II. 

Ea 

Re. 

1           615 

II. 

Tr. 

Eg. 

19    9  23 

I.* 

Oc. 

Dis. 

89    3    2 

I. 

Tr. 

In. 

1           8  10 

11* 

Sh. 

Eg. 

12  45  21.3 

I.* 

Ec. 

Re. 

4  13 

I. 

Sh. 

In. 

!          15  59 

I. 

Tr. 

In. 

19    0 

II. 

.Tr. 

In. 

5  21 

I. 

Tt. 

Eg. 

16  57 

I. 

Sh. 

In. 

21   Z3 

II. 

Sh. 

In. 

63X 

I. 

Sh. 

Ef 

18  18 

I. 

Tr. 

Eg. 

2Z   53 

II. 

Tr. 

Eg. 

80    0  zo 

I. 

Oa 

Du. 

19  16 

I. 

Sh. 

Dw. 

80    0    4 

II. 

Sh. 

Ei. 

3  37  48.2 

I. 

Ea 

Re. 

21  49 

III. 

Oc. 

6  43 

I. 

Tr. 

T£. 

10  43 

11.* 

Tt. 

In. 

10     I  23 

III. 

Oc. 

Re. 

7  49 

I* 

Sh. 

In. 

13    8 

n.* 

Sh. 

In. 

I  50  27.9 

III. 

Ec. 

Dis. 

9    2 

I.* 

Tr. 

Eg. 

13  36 

II.* 

Tt. 

Eg 

5  "     3.7 

III. 

Ec. 

Re. 

zo    8 

I.* 

Sh. 

Eg. 

1558 

XL 

Sh. 

Eg. 

13    6 

I.* 

Oc. 

Dis. 

15  16 

III. 

Tr. 

In. 

21  30 

I. 

Tr. 

lo. 

16  21  51.5 

I. 

Ec. 

Re. 

18  51 

111. 

Tr. 

Eg. 

22  42 

I. 

Sh. 

In. 

22  29 

II. 

Oc 

Dis. 

19  47 

III. 

Sh. 

Id. 

23  49 

I. 

Tr. 

Eg. 

11     3  16  23.6 

II 

Ec. 

Re.  . 

23  17        '  in 

Sh. 

Eg. 

Non.— In.,  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance ;  Re., reappearance ;  BCi*  eelipee. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh^  transit  of  the  ahadowi  *  Visible  atWashingtoft 
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Phases 

of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

a  J 

a-  • 

W 

k3 

IL 

a  J 

i\f                       fcr — =— d             ♦ 

r 

W 

(_) 

Configurations  at  ii^  00^  for  an  Inverting  Telescope. 

Day. 

We«. 

BM                                    , 

z 

•3                       -x            O                     a-                       -4 

2 

2-3           O       !•                                                         '4 

3 

•a             -xO                     -3 

•4 

4 

rO                      •«                  -3                           4- 

5 

O        ?.                      3-                               4- 

6 

03- 

2-           X*             O-                                    4* 

7 

3-                                  O           4-  -x 

•2» 

8 

•3                         \              O 

9 

4-                     -3   a-          O          X- 

lO 

4' 

•a            'X    O                '3 

XI 

Oz-4* 

O                  -2                   -3 

Z2 

•4 

O    -x     a-                  3' 

13 

'4 

a*          X!          03' 

M 

•4               3*                            ^O               -x 

15 

•3                  "4  X-                 O                         a- 

z6 

•3              a-     O  -4       X- 

17 

•a          •!        O          '3                  '4 

z8 

Oi'          -a                     -3              '4 

19 

O              2-                  3-                              -4 

•I« 

20 

a-            X*      O      3* 

•4 

2X 

3*                 t     O            -x                                                      4' 

22 

r                       V              O                        -2                       4* 

23 

Oa* 

'3                         O             X-              4- 

24 

•a         -x           04-  -3 

25 

4*                      O      x-  -a                       -3 

26 

X-                                           'lO                  «•                 3" 

27 

4' 

a-               x-O            3* 

28 

4' 

3-       -a          O       -x 

29 

•4 

3-                         X*            O                       -a 

30 

•4 

•3                                02*               x 

470 


JUPITER'S  SATELLITES,  1897. 


WASHINGTON  MEAN  TIME. 

MAY. 

d     h   m     • 

d     h   m      • 

d     h    m      • 

1      1      X 

L 

Sh. 

IS. 

11    Z2   18 

I.* 

Tt. 

In. 

%l  20  58 

II. 

Sb. 

In. 

8  48 

IIL« 

Oc. 

Z3  34 

I. 

Sh. 

In. 

.  21  17 

II. 

Tr. 

Eg. 

12   23 

III.» 

Oc. 

Re. 

X4  37 

I. 

Tr. 

Eg. 

23  47 

n. 

Sh. 

^. 

X3  48     1.4 

III.» 

Ea 

Dis. 

Z5  53 

I. 

Sh. 

Eg. 

M    3  10 

I. 

Tr. 

In. 

17    7  42.4 

m 

Ec. 

Re. 

16  33 

IV. 

Sh. 

In. 

426 

I. 

Sh. 

In. 

18  38 

L 

Oc. 

Dia. 

20  47 

IV. 

Sh. 

Eg. 

5  29 

I. 

Tr. 

Eg. 

22    6  35.0 

I. 

Ec. 

Re. 

1%    2  37 

III. 

Tr. 

In. 

645 

I. 

Sh. 

Eg. 

a   5  50 

II. 

Oc. 

Dis. 

6  12 

III. 

Tr. 

Eg. 

20  30 

III. 

Oc 

^. 

II    3  10.3 

!!.• 

Ec. 

Re. 

7  45 

III.* 

Sh. 

In. 

S8     0    6 

III. 

Oc. 

Re. 

1558 

I. 

Tt. 

In. 

9  27 

I.* 

Oc. 

Dis. 

0  19 

I. 

Oc. 

Dis. 

17  10 

I. 

Sh. 

In. 

XX  13 

III.* 

Sh. 

Eg. 

I  47  25.0 

III. 

Ec 

Dis. 

z8  17 

L 

Tr. 

Eg. 

Z2   59   XI.O 

I. 

Ec. 

Re. 

3  5X  52.5 

I. 

Ec 

Re. 

19  29 

I. 

Sh. 

Ej. 

2X  37 

II. 

Oc. 

Dis. 

5    5    35 

III. 

Ec 

Re. 

21  21 

IV. 

Oc. 

D18. 

18    2  56  12.8 

11. 

Ec. 

Re. 

X3  29 

II. 

Oc 

Dis. 

8     X  56 

IV. 

Oc. 

Re. 

6  47 

L 

Tr. 

In. 

z8  48  48.3 

11. 

Ec. 

R6. 

9  10    7.2 

IV.^ 

Ec. 

Dis. 

8    3 

I.* 

Sh. 

In. 

az  39 

L 

Tr. 

In. 

13    5 

!• 

Oc. 

Dis. 

9    6 

I.* 

Tr. 

Eg. 

22  55 

L 

Sh. 

In. 

13  12  59.0 

IV.* 

Ec. 

Re. 

XO  22 

I.* 

Sh. 

Eg. 

23  58 

L 

Tr. 

Eg. 

16  35  17-5 

I. 

Ec. 

Re. 

14    3  55 

L 

Oc. 

Dis. 

S4    z  X4 

L 

Sh. 

Eg. 

2358 

II. 

Tr. 

In. 

7  27  55-4 

L 

Ec. 

Re. 

x8  48 

L 

Oc 

dL 

4    2  26 

II. 

Sh. 

In. 

15  48 

II. 

Tr. 

In. 

22  20  36.0 

I. 

Ec 

Re. 

2  51 

II. 

Tr. 

Eg. 

18  2X 

II. 

Sh. 

In. 

«*    7  43 

II.* 

Tr. 

In. 

5  16 

II. 

Sh. 

Eg. 

18  42 

II. 

Tr. 

Eg. 

XO  17 

n.* 

Sh. 

In. 

10  26 

!.• 

Tr. 

In. 

21  xz 

II. 

Sh. 

Eg. 

XO  36 

II.* 

Tr. 

Eg. 

"  39 

!• 

Sh. 

In. 

16     X  zs 

L 

Tr. 

In. 

13    6 

II. 

Sh. 

Eg. 

12  45 

I* 

Tr. 

Eg. 

2  3x 

I. 

Sh. 

In. 

16    8 

I. 

Tr. 

I£ 

1358 

I. 

Sh. 

Eg. 

3  34 

I 

Tr. 

Eg. 

X7  24 

I. 

Sh. 

In. 

22   46 

III. 

Tr. 

In. 

4  50 

I. 

Sh. 

Eg. 
Dis. 

18  27 

I. 

Tr. 

Eg. 

5      2  2Z 

III. 

Tr. 

Eg. 

x6  32 

III. 

Oc. 

<9  43 

I. 

Sh. 

Eg. 

346 

III. 

Sh. 

In. 

20    7 

III. 

Oc. 

Re. 

SO  XO  31 

IIL* 

Tr. 

J£ 

7  15 

III. 

Sh. 

Eg. 

21  47  43.0 

III. 

Ec. 

Dis. 

13  17 

I. 

Oc 

Dis. 

7  34 

I.* 

Oc. 

Dis. 

22  24 

I. 

Oc. 

Db. 

^4    7 

ni. 

TT. 

Eg. 

II     4    6.5 

I.* 

Ec. 

Re. 

16     X    6    3.0 

m. 

Ec. 

Re. 

X5  43 

ni. 

Sh. 

^ 

19    5 

II. 

Oc. 

Dis. 

I  56  44  3 

I. 

Ec 

Re. 

x6  49  27.0 

I. 

Ec 

Re 

6    0  20  57.7 

II. 

Ec. 

Re. 

XO  54 

ii.» 

Oc 

Dis. 

19  10 

III. 

Sh. 

^ 

i  ^ 

I. 

Tr. 

In. 

x6  13  44.8 

II. 

Ec 

Re. 

27    2  47 

II. 

Oc 

6    8 

I. 

Sh. 

In. 

Z9  44 

I. 

Tr. 

In. 

8    6  X9.X 

II.* 

Ec. 

Re. 

7  13 

I. 

Tr. 

Eg. 

2X     0 

I. 

Sh. 

In. 

xo  36 

L* 

Tr. 

In. 

827 

I.* 

Sh. 

E?. 

22     ^ 

I. 

Tr. 

Eg. 

XX  53 

I.* 

Sh. 

In. 

1    2    2 

I. 

Oc. 

Dis. 

23  19 

I. 

Sh. 

Du. 

12  55 

I. 

Tr. 

Eg. 

5  32  508 

I. 

Ec. 

Re. 

IT  x6  53 

I. 

Oc 

14  12 

I. 

Sh. 

Eg. 

3C3  15 

II.« 

Tr. 

In. 

20  25  27.7 

I. 

Ec 

Re. 

22  22 

IV. 

Tr. 

l£ 

IS  44 

II. 

Sh. 

In. 

18    5    6 

II. 

Tr. 

In. 

28    2  58 

IV. 

Tr. 

& 

16    7 

II. 

Tr. 

Eg. 

7  40 

II.* 

Sh. 

In. 

7  46 

1* 

Oc. 

18  34 

II. 

Sh. 

Eg. 

7  59 

11* 

Tr. 

Eg. 

10  34 

IV.* 

Sh. 

In. 

23  22 

I. 

Tr. 

In. 

10  30 

II.* 

Sh. 

Eg. 

XX  18  12.X 

I.* 

Ec. 

Re. 

8    0  37 

I. 

Sh. 

In. 

14   X2 

I. 

Tr. 

S 

X4  43 

IV. 

Sh. 

Eg. 

I  41 

I. 

Tr. 

Eg. 

15  29 

I. 

Sh. 

In. 

21     3 

II. 

Tr. 

iZ 

2  55 

L 

Sh. 

Eg. 

16  31 

L 

Tr. 

Eg. 

23  35 

IL 

Sh. 

In. 

12  38 

ni.» 

Oc. 

Dis. 

17  48 

I. 

Sh. 

Eg. 

23  56 

II. 

Tr. 

Eg. 

16  13 

III. 

Oc 

Re. 

10    6  32 

nL 

Tr. 

In. 

20    a  24 

II. 

Sh. 

Eg. 

17  47  418 

III. 

Ec. 

Dis. 

10    8 

III* 

Tr. 

IS.. 

5    5 

I. 

Tr. 

In. 

20  30 

I. 

Oc. 

Dis. 

IX   2X 

I* 

Oc 

621 

I. 

Sh. 

In. 

21     6  43.8 

III. 

Ec. 

Re. 

"  44 

III* 

Sh. 

In. 

7  24 

I. 

Tr. 

Eg. 

•    0    1  38.3 

L 

Ec. 

Re. 

14  47 

IV. 

Oc. 

Dis. 

8  40 

I.* 

Sh. 

Ei- 
Dis. 

8  21 

u.* 

Oc. 

DU. 

14  54  171 

I. 

Ec. 

Re. 

80    0  32 

III. 

Oc 

13  38  310 

II. 

Ec. 

Re. 

15  12 

III. 

Sh. 

Eg. 

2  15 

I. 

Oc. 

Dis. 

17  50 

I. 

Tr 

In. 

19  23 

IV. 

Oc. 

Re. 

4    7 

III. 

Oc. 

Re. 

19     5 

I. 

Sh. 

In. 

20    0  II 

II. 

Oc. 

Dis. 

5  47     1.8 

I. 

Ec. 

Re. 

20    9 

I. 

Tr. 

Eg. 

3  13  10.4 

IV. 

Ec. 

Dis. 

5  47  19.5 

III. 

Ec. 

Dis. 

21  24 

I. 

Sh. 

Eg. 

5  31  20.0 

II 

Ec. 

Re. 

9    4  X5  3 

III.* 

Ec 

Re.    1 

10  14  58 

I. 

Oc. 

Dis. 

7  10  34-8 

IV. 

Ec. 

Re. 

16    6 

II. 

Oc. 

Dis.   > 

18   30  2X.I 

I. 

Ec. 

Re. 

841 

I.* 

Tr. 

In. 

21  23  44.3 

II. 

Ec. 

Re. 

11      2   31 

II. 

Tr. 

In. 

958 

I.* 

Sh. 

In. 

23  34 

I. 

Tr. 

In.     , 

4  32 

IV. 

Tr. 

In. 

IX     0 

I.* 

Tr. 

Eg. 

81     0  50 

I. 

Sh. 

In.     ; 

5     3 

II. 

Sh. 

In. 

12    17 

I* 

Sb. 

Eg. 

I  53 

I. 

Tr. 

Eg. 

5  24 

II. 

Tr. 

Eg. 

»1     5  50 

I. 

Oc. 

Dis. 

3    9 

I. 

Sh. 

itj 

7  53 

II.» 

Sh. 

Eg. 

9  23     3.0 

I.* 

Ec. 

Re. 

20  44 

I. 

Oc 

9    7 

IV.* 

Tr. 

Eg. 

18  25 

II. 

Tr. 

In. 

■ 

NoTB. — In.,  denotes  ingress;  Eg.,  egress;  Dis.^  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occalution;  Tr.,  transit  of  the  sateiliie:  Sh..  transit  of  tho  shadow;  *  Visible  at 
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MAY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 

L 

■   Q  I 

1 

O  • 

r 

W 

w 

IL 

Q    - 

] 

r^ 

d        r 

«        * 

W 

.(__) 

Configurations  at  ic^  oc^  for  an  Inverting  Telescope. 

Day. 

mmti 

EUL 

X 

*  M         ^^      -K         O 

•3«! 

2 

•4             O    -a      I-                  -3 

3 

•I       O          -4        a*                $• 

4 

a-              Oi"               3-                 4 

5 

•23-              O  -I                                                          -4 

6 

3-                          X-        O                   -2 

•4     • 

7 

•3                                   O       2-    -I 

4* 

8 

2-           !•             -3     O 

4' 

9 

O             I-            -3                  4- 

•a* 

zo 

•I      o             r        3-                      II 

II 

04- 

2-          O    X*                 3- 

12 

4*       -a         3-0 

•!• 

13 

4*             3*                              I'    O                  "a 

M 

4-                             -3                                     O         V 

15 

4* 

2-        I-  -3           O 

II 

i6 

"4                                                                    -aO                 -I    -3                                                                1 

17 

•4                                        "X             O                        2-                -5 

i8 

•4                          a-    O         1-                  3-                                                    II 

19 

03. 

•2                    \     O 

20 

Oi- 

3-                                    O               -2  -4 

2Z 

•3                                      O     'I        a-  -                       -4                                       1 

22 

2-    -3  X-            O 

•4 

23 

•2       O                •1-3 

•4 

24 

•I             O                         -a             '3 

4* 

25  |02- 

O           X-                   3-                          4 

• 

|26| 
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1 

,  I. 

1 

C- 

r^5 

r 

^ 

(^ 

IL 

tt  .' 

r\ 

d       r 

\J 

kJ 

Configurations  at  S^^c/^  for  an  Inverting  Telescope. 
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THE  SATELLITES  OF  JUPITER 


ARE  MOT  VISIBLB  FROM  AUGUST  13  UNTIL  OCTOBER  1% 


JUPITER  BEING  TOO  NEAR  TO  THB  SUN. 


Note.— IiindenotMiDgren;  Bc.,efre88;  D1&,  disappearance ;  Re.,  reappearance;  Be^ecllpea 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION, 

ETC 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  **o**  are  those  of  the  ! 

eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions 

of  a 

satellite  at   N 

any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 

hours  which  has  elapsed  since  the  last  east  elongation.     The  times  of  these  elongations  may 

be  found  from  the  following  tables.     Mimas  can  be  seen  only  within  a  few  hours  of  each  elon-  ! 

gation:  the  time  of  every  elongation  visible  at  Washington  is  therefore  given 

.    The  times  of  \ 

other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 

any  multiple  of  the  period.     For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 

tion are  given.    The  following  abbreviations  are  used: — 

£.,    East  Elongation, 

I.,    Inferior  Conjunction  (south  of  planet), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (north  of  planet)* 

MIMAS. 

GnaUst  ElangaHam  VisibU  at  Washington^ 

d      h 
J*^-     4  179  W. 
5  16.5  W. 
X2   X8.2  E. 

X3  16.8  E. 
20  X8.4  w. 

d     h 
Feb.  26  12.6  W. 
Mar.   3  17.0  E. 

4  15-6  E. 

5  14  2  E. 

6  X2.8  E. 

d     h 
Apr.   6  15.  X  E. 

7  13  8  E. 

8  12.4  £. 

9  xx.oE. 
X3  X6.7W. 

d     h 
May   4  X0.2  W. 
5    8-9  W. 

8  16.0  E. 

9  X4.6  E. 
xo  X3.2  £. 

d      h 
May  30    8.x  E. 
June  2  15.3  W. 

3  13.9  W 

4  X2.5  W. 

5  XX.I  W. 

July 

d     h 
X    9.0  E. 

6  134  W. 

7  12.1  W. 

8  10.7  W. 

9  9.3  W. 

21  17.1  W. 

22  15.7  W. 

29  17.3  E. 

30  16.0  E. 

31  14.6  £. 

XX  17.2  W. 
X2  15.8  W. 
X3  14.5  W. 
14  13.1  W. 
X5  11.7W. 

X4  154  W. 
X5  14.0  W. 
16  X2.6W. 

X7    XX.2W. 

x8    9.8  W. 

XI  1X.8  E. 

12  10.5  E. 

13  91E. 

14  7.7  E. 
X7  14.8  W. 

6  9.7  W. 

7  8.3  W. 

11  14.1  E. 

12  12.7  E. 

13  "3  E. 

X5  12.3  E.    1 

16  10.9  E. 

17  9.6  E. 

18  8.2  E. 
24  11.2  W. 

Feb.   6  17.6  W. 

7  16.2  W. 

8  14.8  W. 
14  17  9  E. 
X5  16.5  E. 

20  16. 1  £. 
2X  14.7  E. 

22  13.3  E. 

23  11.9  E. 
28  16.3  W. 

22  X5.6E. 

23  14.2  E. 

24  12.8  E. 

25  IX.4  £. 

26  xo.o  E. 

x8  134  W. 

19  12.1  W. 

20  10.7  W. 

21  93W. 

22  7.9  W. 

14    9.9  E. 
X5    8.6  E. 

19  14-3  W. 

20  12.9  W. 

21  11.6W. 

Aug. 

25  98W. 

26  84  W. 

1  11.5  E. 

2  10. 1  E. 

3  8.7  E. 

16  15.1  E. 

17  13.7  E. 

23  16.7  W. 

24  15.3  w. 

25  14.0  W. 

29  X4.9  w. 

30  13.5  w. 
3X  12.2  W. 

Apr.   X  10.8  W. 
5  16.5  E. 

27    8.6  E. 

30  15.8  W. 

May    X  X4.4W. 

2  X3.0W. 

3  XX.6  W. 

25  15.0  E. 

26  13.7  E. 

27  12.3  E. 

28  X0.9E. 

29  9.5  ^• 

22  10.2  W. 

23  8.8  W. 

28  13.2  E. 

29  XI.8  £. 

30  10.4  £. 

10  10.4  W. 

11  9.0  w. 

18  10.6  E. 

19  9.3  E. 

20  7.9  E. 

ENCELADUS. 

d     h 
Jan.  21    2.9  E. 

22  11.8  E. 

23  20.7  E. 

25  5.6  E. 

26  X4.5  E. 

d      h 
Feb.   3  X9.8  E. 

5  4.7  E. 

6  13.6  E. 

7  22.5  E. 
J     9    74E. 

d      h 
Feb.  17  12.7  E. 
18  21.6  E. 

20  6.5  E. 

21  154  E. 
«    0.3  E. 

d      h 
Mar.  3    5.6  E. 

4  M-5  E. 

5  23.3  E. 

7  8.2  £. 

8  17.1  E. 

1 
d     h 
Mar.  16  22.4  E. 

18  7.3  E. 

19  16.2  E. 

21  i.o  E. 

22  9.9  E. 

Mar. 
Apr. 

d     h 
30  15.2  E. 

1  0.1  E. 

2  9.0  E. 

3  17-8  E. 
5     2.7  E. 

27  23.4  E. 

29  8.3  E. 

30  17.2  E. 
Feb.    I     2.x  E. 

2  xi.oE. 

10  X6.3  E. 

12  1.2  E. 

13  10. 1  E. 

14  19.0  E. 
x6    3.8  £. 

24  9.2  £. 

25  18.0  E. 

27  2.9  E. 

28  X1.8  E. 
Mar.   X  20.7  E. 

xo    2.0  £. 
XX  10.9  E. 
X2  19.8  E. 
X4    46E. 
15  13  5  E. 

23  18.8  £. 

25  37  E. 

26  12.6  E. 

27  21.4  E. 
29    6.3  £. 

6  11.6  E. 

7  20.5  E. 
9    5.3  E. 

xo  14.2  R. 
II  23.1  E. 
1 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— ( Concluded.) 

d      b 

d      h 

d     h 

d      h 

1 

d      h 

Apr.  13    8.0  E. 

May   3  21. 1  E. 

May  24  Z0.2  E. 

June  13  23.4  E. 

July    4  12.6  E. 

July    25     1.9  E 

14  T6.9  E. 

5     6.0  E. 

25  19.1  E. 

15     8.3  E. 

5  21.5  E- 

26  10.8  E. 

16     1.7  E. 

6  14.9  E. 

27    4.0  E. 

16  17.1  E. 

7     6.4  E. 

27  19.6  E 

17  10.6  E. 

7  23.7  E. 

28  12.9  £. 

18     2.0  E. 

8  15.2  E. 

29     4.5  E 

18  19.5  E. 

9    8.6  E. 

29  21.7  E. 

19  10.9  E. 

zo    O.Z  E. 

30  13  4  E 

20    4.4  E. 

xo  17.5  E. 

31     6.6  E. 

20  19.8  E. 

zz    9.0  E. 

31  22.3  E.    , 

2X  13.2  E. 

Z2    2.4  E. 

June    I  15.5  E. 

22     4.7  E. 

Z2  Z7.9  E. 

Aug.     2     7.2  E 

22    22.1  £. 

13  11.2  E. 

3    0.4  E. 

23  13  5  E. 

14    2.8  E. 

3  16.1  E   ; 

24     7.0  E.' 

14  20.1  E. 

4    9.2  E. 

24  22.4  E. 

Z5  Z1.7  E. 

5     zo  E.    1 

25  15.9  E. 

x6    5.0  E. 

5  z8.z  E. 

26    7.3  E. 

16  20.6  E. 

6    9.9E 

27     0.7  E. 

17  13-9  E. 

7    3.0  E. 

27  16.2  E. 

18    54  E. 

7  18.8  E. 

28    9.6  E, 

18  22.7  E. 

8  11.9E. 

29     Z.I  E. 

19  14.3  E. 

9     36E. 

29  18.5  E. 

ao    7.6  E. 

9  20.8  E. 

30    9.9  E. 

20  23.2  E. 

zo  Z2.5  E. 

May    I     3.4  E. 

21  Z6.5  E. 

II     5.6  E. 

July  I  18.8  E. 

22    8.1  K 

ZI  2Z4  E. 

2  12.2  E. 

23     1.4  E. 

Z2  14.5  E. 

3    37  E. 

23  X7.0E. 

Z3    6.3  E. 

1 
1 

TET 

HYS. 

» 

1             -     - 

d      h 

d     h 

d      h 

d      h 

d     h 

'  Jan.  11     1.6  E. 

Feb.  15  22.6  E. 

Mar. 23  19.4  E. 

Apr.  28  16.0  E. 

June   3  12.5  E 

July      9    9.zE, 

,           12  22.9  E. 

17  19.9  E. 

25  16.7  E. 

30  13.3  E. 

5    97  E. 

ZI     6.4  £. 

14  20.2  E. 

19  17.2  E. 

27  14.0  E. 

May  2  10.6  £. 

7    7.0  £. 

13     3.7  E. 

16  17.5  E. 

21  14.5  E. 

29  ZZ.3  £. 

4    7-8  E. 

9    4-3  E. 

15     z.o  E. 

18  14.9  E. 

23  11.9  E. 

3Z    8.6  £. 

6    5.zE. 

zz     Z.6  E. 

z6  22.3  E. 

20  12.2  E. 

25    9.2  E. 

Apr.    2    5.9  E. 

8    2.4  £. 

Z2  22.9  E. 

18  19.6  E. 

22    9.5  E. 

27    6.5  E. 

4     32E. 

9  237  E. 

Z4  20.2  E. 

20  Z6.9  E. 

24    6.8  £. 

Mar.  I    3.8  E. 

6    0.5  E. 

zi  2Z.0E. 

z6  Z7.5  E. 

22  Z4.2  E. 

26    4.2  E. 

3    II  E. 

7  2Z.8  E. 

13  18.3  E. 

z8  Z4.8  E. 

24  ZI.5  E. 

28     1.5  E. 

4  22.4  E. 

9  19.  z  E. 

Z5  15.6  E. 

20  Z2.Z  E. 

26     8  8E. 

29  22.8  E. 

6  19.7  E. 

zz  Z6.4  E. 

Z7  12.9  E. 

22    9.4  £. 

28    6.2  E,    1 

31  20.Z  E. 

8  17.0  E. 

13  137  E. 

Z9  10.Z  E. 

24    6.7  E. 

30     35  E     , 

Feb.   2  17.4  E. 

zo  14.3  E. 

Z5  10.9  E. 

2Z    7.4  E. 

26    4.0  E. 

Aug.      I    0.8  E.    , 

4  147  E. 

12  ZZ.6  E. 

Z7    8.2  E. 

23    47  E. 

28     X.3  E. 

2  22.1  E. 

6  12.0  E. 

Z4    8.9  E. 

19     5.5  E. 

25    2.0  E. 

29  22.6  E. 

4  19  4  E. 

8    9.4  E. 

z6    6.2  E. 

21      2.8  E. 

26  23.3  E. 

July    z  Z9.9E. 

6  16.7  E. 

10    6.7  E. 

z8     3.5  E. 

23    O.Z  E. 

28  20.6  E. 

3  Z7.2  E. 

8  Z4.o£. 

12    4.0  E. 

20    0.8  E. 

24  2Z.4  £. 

30  17.9  E. 

5  14  5  E. 

zo  IZ.3E. 

14     1.3  E. 

21  22.  z  E. 

26  Z8.7  E. 

June  I  15.2  E. 

7  ZI.8  E. 

Z2    8.7  E 

DIONE. 

d      h 

d      h 

d      h 

d     h 

d      h 

d     h 

Jan.  20    6.3  E. 

Feb.  22     2.8  E. 

Mar.  26  22.9  E. 

Apr.  28  18.8  E. 

May  31  14.6  E. 

July      3  Z0.5E. 

1            23     0.0  E. 

24  20.5  E. 

29  16.6  E. 

May    I   12.4  E. 

June   3    8.2  E. 

6    4.1  E. 

25  17.7  E. 

27  14.1  E. 

Apr.    I  10.3  E. 

4     6.1  E. 

6     1.9  E. 

8  21.8  E. 

28  1 1.4  E. 

Mar.    2    7.8  E. 

4     3-9  E. 

6  237  E. 

8  19.5  E. 

II  15.5  E. 

31     5.2  E. 

5     1-5  E. 

6  21.6  E. 

9  17  4  E. 

II  13.2  E. 

14     92  E 

Feb.    2  22.9  E. 

7  19.2  E. 

9  152  E. 

12    II.O  E. 

14    6.8  E. 

17    2.8  E. 

1             5  16.6  E. 

zo  12.9  E. 

12    8.9  E. 

15     4-7  E. 

17    0.5  E. 

19  20.5  E. 

8  10.3  E. 

Z3     6.6  E. 

15     2.5  E. 

17  22.3  E. 

19  18.2  E. 

22  14.2  E. 

II     4.0  E. 

16    0.2  E. 

17  20.2  E. 

20  16.0  £. 

22  1 1.8  E. 

25    79E-    ; 

13  21.7  E. 

i8  17.9  E. 

20  13.8  E. 

23     9.6  E. 

25     55E. 

28     1.6  E.    • 

^            16  15.4  E. 

2Z   11.6  E. 

23    7.5  E. 

26     3.3  E. 

27  23.1  E. 

30  19.3  E- 

19    9.1  E. 

24     5-2  E. 

26     1.2  E. 

28  20  9  E. 

30  16.8  E. 

Aug.      2  13.0  E. 
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RHEA. 

TITAN. 

HYPERION.                    1 

d     h 

d      h 

d     h 

Apr.  J 

h 

d 

h 

d      h 

Jan. 

22    12.2  £. 

May   z  2Z.2  E. 

J[an.  28  22.7  E. 
Feb.   X  20.0  I. 

Z6.9  w. 

Jan. 

19 

0.6  E. 

May    x6    2.7  W. 

27     0.7  E. 

6    9.5  E. 

30 

z6.2  S. 

24  19.7  I. 

20  20.1  S. 

31  13.2  E. 

ZO  2Z.8  E. 

6    0.7  W. 

May   4 

13-5  E. 

29 

16. 1  W. 

26  19.6  E. 

Feb. 

5     1.7  E. 

Z5  ZO.Z  E. 

xo    0.3  S. 

8 

Z0.3  I. 

Feb. 

3 

10.3  S. 

June     X  1 1.6  I. 

9  14.2  E. 

Z9  22.4  E. 

Z3  22.3  E. 

Z2 

Z4.2  W. 

9 

IX.7  E. 

6    6.4  W.   1 

14    2.7  E. 

24  10.7  £. 

Z7  19  5  I- 

z6 

Z3.7  S. 

X5 

5.9  I. 

XO  23.9  S.     i 

18  15.2  £. 

28  23.0  E. 

22    o.z  W. 

20 

X0.9  E. 

20 

2.0  W. 

x6  23.2  £.     1 

23    3.6  E. 

June  2  ZZ.3  E. 

25  23.5  S. 

s 

7.6  I. 

24 

20.0  s. 

22  15.3  I.      ' 

27  x6.oE. 

6  23.7  B. 

Mar.  z  2Z.4E. 

ZZ.6W. 

Bfar. 

2 

21.2  £. 

27  xo.o  W. 

Mar 

4    4.5  E. 

zz  Z2.0E. 

5  X8.5I. 

Jane  z 

XZ.Z  S. 

8 

14.5 1. 

July     2    3.7  S. 

8  X6.9E. 

z6    0.3  E. 

9  22.9  W. 

5 

8.2  E. 

X3 

10.4  w. 

8    3.0  E. 

13    5.3  E. 

20  Z2.7E. 

X3  22.3  S. 

9 

5.ZI. 

z8 

4.2  S. 

X3  19.2  I. 

17  17.7  E. 

25    z.oE. 

Z7  20.0  E. 

13 

9.x  W. 

24 

4.9  E. 

z8  Z4.0  W. 

22    6.Z  E. 

29  Z3,4  E. 

2Z  Z7.0I. 

X7 

8.8  S. 

29 

21.6  I. 

23    8.0  S. 

26  Z8.4  E. 

July    4    Z.7E. 

25  2Z.3  W. 

2Z 

5.9  E. 

Apr. 

3  X7.1  W. 

29    7-5  E. 

31    6.8  E. 

8  Z4.Z  E. 

29  20.6  S. 

25 

2.7  I. 

8 

10.8  S. 

Aug.     3  23.6  I. 

Apr. 

4  19.2  E. 

13    2.5  E. 

Apr.    2  x8.2  E. 

29 

6.8  W. 

' 

X4 

Z1.0E. 

8  z8.6  W. 

9    7.5  E. 

17  14  9  E. 

6  Z5.Z  I. 

July  3 

6.7  8. 

20 

3.2  I. 

Z3  Z2.9S. 

13  19.9  E. 

22    3.3  E. 

zo  Z9.3  W. 

7 

3.8  E. 

24 

22.4  W. 

X9  Z2.7  E. 

z8    8.2  E. 

26  Z5.8  E. 

Z4  Z8.5  S. 

XX 

oSL 

29  X5.9  8. 

25    47X. 

22  20.5  E. 

3X    4.2  E. 

x8  Z6.0E. 

X5 

4.9  w. 

May 

5 

15.8  E. 

30    0.0  W. 

27    8.8  E. 

Aug.   4  z6.6E. 

22  Z2.8I. 

19 

5.0  S. 

II 

7.8  I. 

Sept.    3  Z87  S. 

! 

^                                                                        lAPETUS. 

d      h 

d      h 

d      h 

d 

h 

d 

h                        d     h 

Jan 

I  19.7  w. 

Feb.  zz    9.6  E 

Mar.  22  2X.7  W. 

May  X 

9.x  B. 

June 

9 

2.8  W.    July    18  17. 1  E. 

21   20.5  S. 

Mar.   z  Z6.3  I. 

Apr.  xz    9.6  8. 

X9 

5.9  I. 

28 

12.3  S.      Aug.     5  20.7  I. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

a 

i 

P 

/ 

P 

«' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Satnm     1 1 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  Ring         ' 

Greenwich 

Outer 

Ooter 

Semi-Minor 

above  the 

above  the 

from  the  Ring's  Ascend- 

Mean 

^ 

Minor 

Plane  of  the 

Plane  of  the 

ing  Node  on  the-                1 

NOAn. 

Asia. 

of  Dedinatioa 

Ring. 

Ring. 

1 

firam  North 
to  Bast. 

Eqnatof; 

EcUptia 

m 

*m 

• 

0      * 

• 

• 

•      t 

Jan. 

0 

3528 

M.45 

♦  2  24.3 

424  ZO.7 

♦  23  X5.3 

289  13  4 

246  51 9 

20 

36x7 

1497 

4  2  38.Z 

+  24  27.Z 

423  24.Z 

291     6.2 

248  44.9 

Feb. 

9 

3731 

15.53 

♦  a  47.8 

+  24  36.4 

+  23  32.6 

292  26.7 

250    5.4 

Mar 

I 

38.58 

Z6.O9 

+  a  52.7 

♦  24  38.7 

•»'23  4Z.0 

293    7-2 

250  46.0 

1 

21 

39.85 

Z6.58 

4  2  52.2 

♦  24  34.8 

+  23  49.2 

293    4.0 

250  42.8 

1  ^P''- 

zo 

40.95 

16.93 

♦  2  46.7 

♦  24  25.4 

+  23  572 

292  18.9 

249  57.8 

1 

30 

41.67 

X7.08 

+  2  37.3 

+  24  12.0 

+  24    5.Z 

291     1.5 

248  405 

i  5**y 

20 

41.89 

Z7.OO 

+  2  25.7 

423  56.7 

+  24  12.7 

289  27.0 

247     6.2 

1  June 

9 

41.55 

^^Jl 

+  2   Z4.4 

+  23  42.5 

+  24  2a3 

287  54.7 

245  34  I 

29 

40.74 

Z6.28 

+  2     5.5 

423  32.8 

+  24  27.6 

286  42.7 

244  22.2 

July 

19 

3960 

X5.79 

-I- 2    ay 

+  23  30.0 

+  24  34.8 

286    4.0 

243  43.6 

:  Aug. 

8 

38.33 

15.34 

+  2    0.9 

+  23  35  4 

+  24  418 

286    5.3 

243  449 

28 

3708 

M.97 

4  2     6.2 

+  23  48.5 

+  24  48.6 

286  47.4 

244  27.1 

Sept 

•   17 

3597 

Z4.7Z 

4  2   Z6.2 

+  24    7  9 

+  24  55.2 

288    7.1 

245  46.9 

Oct. 

7 

35  09  . 

X4.56 

4  2  29.9 

424  30.8 

425    X.6 

289  58.5 

247  38.3 

27 

34  48 

1453 

+  2  46.5 

+  24  54.9 

+  25    7.8 

292  X3.6 

249  53  6 

1  Nov. 

16 

34-19 

Z4.6Z 

+  3     4  7 

+  25  Z7.8 

+  25  X4.0 

294  43  7 

252  23.9 

Dec. 

6 

3421 

X4.79 

+  3  23.2 

+  25  37.4 

425  19.8 

297  19.4 

254  59.7 

26 

^'11 

Z5.08 

+  3  40.8 

+  25  52.7 

425  25.5 

299  50.2 

257  30.7 

31 

34.68 

15.17 

♦3  449 

♦  25  55.7 

-I- 25  26.9 

300  25.9 

258    6.4 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  o 

f— 

The  inner  ellipse  of  the  outer  ring  =  0.880Z 

log  fact 

or 

=  9.9445 

The  outer  ellipse  of  the  inner  ring  =  0.8599 

log  fact 

or 

=  9.9344 

The  inner  ellipse  of  the  inner  ring  =  0.6650 

log  fact 

or 

=  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.548C 

log  fact 

or 

=  9.7392 

Non.— The  positive  sign  of  /  indioetee  that  the  visible  si 

irface  of  the  rinR 

isU 

le  northern  one. 
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SATELLITES  OF  URAK^ITS,  1897. 


Apparent  Apsides, 

Date.    Position  App.  Disunces. 
Angle.    Ariel.  Umbriel. 

O  M  f» 

Feb.  z8.  348.0  14. 1  19.6 
May  17,  350.8  14.8  20.7 
Aug.  13.  353.7    14.1      197 


Apparent  Apsides^ 

Date.    Position  App.  Distances. 
Angle.   Titania.  Oberon. 

O  IV  w 

Feb.  18.  348.0  32.2  43.1 
May  17,  350.8  33.9  45.4 
Aug.  13.    353.7     32.3      43.1 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  iSgr. 
•  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 


North. 


d      h 
Feb.  14    4.2 

21  17.7 
Mar.    I    7.1 

8  20.6 

16   lO.O 

23  23.5 

31  130 

8  2.5 

15  16.0 

23  5.5 

30  19.0 
8  8.6 

15  22.1 
23  11.6 

31  I.I 

7  14-7 

15  4-2 

22  17.7 
30  7.2 

7  20.8 

15  10.3 

22  23.8 

30  13  2 

7  2.7 

14  16.2 


Apr. 


May 


June 


July 


Aug. 


South. 


Feb. 
Mar. 

Apr. 

May 
June 

July 

Aug. 


d      h 

17  22.9 

25  12.4 
5     1.8 

12  15.3 
20    4.8 

27  18.3 

4    77 

11  21.2 
19  10.8 
27    0.3 

4  138 

12  33 
19  16.8 
27  6.4 

3  19.9 

II     95 

18  23.0 

26  12.5 

4  2.0 
II  15.5 

19  50 
26  18.5 

3  8.0 
10  21.5 
18  10.9 


UMBRIEL. 


North. 


d      h 

7  10.7 

15  17.5 

24     04 

4     7-3 

12  14.2 

20  21.2 

29    41 

II. I 

18.1 

I.I 

8.1 
15.1 
17  22.2 
26    5.2 
June     3  Z2.2 


Feb. 


Mar. 


Apr. 


May 


6 
14 
23 

I 
9 


July 


Aug. 


193 

2.3 

93 

16.3 

233 

6.2 


iz 
20 
28 

6 
14 
23 
31   13  2 

8  20.1 
17  3.0 
25     9.9 


South. 


Feb. 
Mar. 

Apr. 
May 

June 

July 
Aug. 


d  fa 

9  12.4 

17  19.2 

26  2.1 
6  9.0 

14  16.0 

22  22.9 

31     59 
8  12.8 

16  19.8 
25     2.9 

3  9-9 
II  16.9 
19  23.9 
28     7.0 

5  14.0 
13  ai.o 
22  4.1 
30  ii.o 

8  18.0 

17  i.o 

25    8.0 

2  149 

10  21.8 

19  4.8 

27  1 1.7 


TITANIA. 


North. 


d       h 

31   15  o 

9     7.7 

18  0.5 
26  17.4 

7  10.3 

16     3-3 
24  20.3 

2  134 
II     6.5 

19  23.6 
28  16  8 

7    lO.O 

16  3.1 
24  20.3 
2  13.5 
II  6.7 
19  23.9 
28  16.9 

7    lO.O 

16    3.1 

24  20.1 
Aug.  2  13. 1 
II  6.0 
19  22.9 
28  15.8 


Jan. 
Feb. 


Mar. 
Apr. 

May 
June 

July 


South. 


Feb. 
Mar. 

Apr. 
May 

June 
July 

Aug. 
Sept. 


d      h 

4  23.4 

13  16.1 

22     8.9 

3  1-8 
II  18.8 

20  1 1.8 
29  48 
6  21.9 
15  15.0 
24     8.2 

3  1.4 
II  18.5 
20  11.7 
29     4.9 

6  22.x 

15  15  3 

24  8.4 

3  1.5 

II  18.5 

20  1 1.6 

29  4.6 

6  21.5 

15  14  4 

24  7-4 

2  0.3 


OBERON. 


North  and  Soatb. 


Feb. 
Mar. 


Apr. 
May 

June 

July 
Aug. 


d      b 

22    16.8  S. 

I   10.4  N. 

4.0  S. 

21.6  N. 

15.2  3. 

8.9  N. 

2.6  S. 
10  20.4  N. 
17  14.2  S. 

8.0  N. 


8 

14 
21 

28 

4 


1.9  S. 
19.7  N. 
13.4  s. 

7-3  N. 

1.2  S. 


3  19.1  N. 

10  13.0  S. 

17  6.8  N. 

24  0.5  S. 

30  18.2  N. 

7  11.9S. 

14  56N. 

20  23.3  S. 

27  16.9  N. 

3  10.5  S. 


Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2  12.489 

4     3460 


Period  of  Titania, 
Period  of  Oberon, 


d 
8 

13 


h 
16.942 

II. 119 


Note.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.  The  intermediate  onea  may  be 
found  by  adding  multiples  of  the  period  of  the  satellite. 


SATELLITE  OP  NEPTrNE,  1897. 
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1 

• 

r 

'    \ 

J 

r 

\ 

Date;                        Pocition                  Apptrent 

AnKle                       Distance 

of  Apsiff.                     ftt  Apsis. 

Mar.   6,                    252.8                  4-  164 

Aug.  2gb                    258.0                 4-  16.3 

Dec.    3,                    257.0                 4-  X6.9 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUl^E  m  t8^. 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

Bast 

West 

Bast 

West 

Bast 

West 

d      h 
Jan.        I  19.5 
7  16.6 

13  137 
19  10.8 
25    7.9 

d      h 
Jan.         4  18.0 
10  15.2 
x6  12.3 
22    9.4 
28    6.5 

d      h 
Mar.       13    8.5 

X9    5.6 

25    2.6 

Sept.        5  13.6 

XI  10.6 

d      h 
Mar.       16    7.0 
22    4.1 

28       X.I 

Sept.        8  1 2. 1 
14    91 

d      h 

Oct      28  ii.o 

Nov.       3    8.1 

9    52 

15    2.3 

20  23.4 

d      h 
Oct.      31     9.5 
Nov.       6    6.6 

12    3-7 
18    0.8 
23  21.9 

31    50 
Feb.        6    2.1 
II  23.2 
17  20.3 
23  17  4 

Feb.         3    3.6 

9    0.7 

14  21.8 

20  18.8 

26  15.9 

17    7.6 
23    4.6 
29     1.7 
Oct          4  22.7 
10  19.8 

20    6.x 

26    3.2 

Oct          2    0.2 

7  21.2 

13  18.3 

26  20.5 

Dec.       2  17.6 

8  14.7 

14  11.8 

20    9.0 

29  19.0 
Dec.       5  16.2 

"  13  3 
17  10.4 

23    7  5 

Mar.       X  14.4 
7  "5 

Mar.        4  13.0 
10  10.0 

16  16.8 
22  13.9 

19  15.4 
25  1*2.4 

26    6.x 
Jan.        x     3.2 

29    4.7 
Jan.        4     X.8 

The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis 
orbit.     The  position  of  the  satellite  at  any  other  time  may  be  found  by  measu 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radios  vector 
describes  equal  areas  in  equal  times. 

of  its  apparent 
ring  around  the 
of  the  satellite 

Period  of  the  satellite  of  Neptune,  5*  2ib.045. 

Note.— In  the  precediiiK  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale 

as  the  orbita. 
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PHENOMENA,  1897. 


WASHINGTON  MEAN  TIMK 


PLAJJETARY   CONSTELLATIONS. 


d 

h  m 

Jan.  4 

0  34 

5 

23   - 

6 

2  14 

9 

13   - 

12 

12  - 

14 

4  - 

14 

10  21 

14 

23.  18 

15 

14  - 

21 

4  6 

21 

22  - 

24 

II  - 

26 

18  49 

.  26 

20  53 

29 

18  - 

30 

15  45 

Feb.  I 

2 

II  - 

5 

5  43 

XI 

2  43 

II 

7  28 

15 

II  - 

15 

14  - 

16 

14  - 

16 

22  - 

17 

7  3 

18 

3  - 

19 

4  - 

22 

21  - 

23 

I  I 

23 

4  15 

25 

16  - 

27 

3  - 

28 

20  7 

Mar.  2 

22  - 

4 

8  - 

6 

20  30 

7 

2  - 

9 

10  - 

10 

15  50 

II 

643 

16 

II  22 

18 

5  - 

19 

12  - 

19 

15  - 

21 

10  - 

22 

7  23 

22 

10  48 

26 

6  - 

Apr.  I 

xo  - 

X 

16  53 

4 

6  52 

d»C 5-08 

if      Greatest  elong.  £.   19    9 
691 9-3    7 

»    ma 

If       Stationary. 
\f      in  Perihelion. 

6  ea ^  —  142 

6V(L V  —  5  50 

^       Stationary. 

6V(L 3r  +  3  46 

6  i  (D  Inferior. 

\f      Greatest  Hel.  Lat  N. 

dSC S+529 

6  h<L b  +  719 

?      in  a 

6\f(L 5  +  5" 

O      eclipsed,  vis.  at  Wash. 
\f      Stationary. 

6  9  a ?~3  48 

6^1 ^  —  151 

6V(i V  —  5  53 

\f      Greatest  elong.  W.  26  23 
9      Greatest  elong.  £.    46  39 

DS0 
J?      intJ 

6V(L    . V+  3  35 

6  ^V ^  +  4a 

dSC S+527 

6  kd 12  +  719 

\P      Stationary. 
if      in  Aphelion. 

6\f  <L 5  —  I  57 

S      stationary. 

9      in  Perihelion. 
6  9(i 9  —  I  25 

I2      Stationary. 
6V(L V--5  45 

6  SC ^--X34 

6V(L 5f  +  3  15 

a^0 

\f      Greatest  Hel.  Lat.  S. 
0      enters  <V*t  Spring  com. 

9      Greatest  brilliancy. 

4SC S+518 

6h(L h  +  715 

9      Greatest  Hel.  Lat.  N. 
6  V  Q  Superior. 

<J»C »-554 

6  9  a 9  +  1  35 


Apr. 


b  m 
XI   - 

33  45 

13  - 

ax  - 


8  15  52 

12  3  - 

12  17  56 

16  8  - 

16  16  - 

18  15  20 

18  18   2 
22  II   - 

25  23   - 

27  22   - 

28  I   - 

30  18  20 

May  2  23  26 
4  7  16 

7  4  35 

9  17  - 

10  2  42 

15  22  - 

16  o  26 

16  I  54 

17  I  - 

X7  9  - 
17  xa  - 

20  13  - 

21  7  - 
ai  IX  - 

21  12  - 
34  19  - 

26  3  - 

27  18  6 

29  19  2 

31  14  55 

June  I  19  - 

3  X2  - 

4  18  10 
6  13  30 


10 

12 
12 

15 


15  12   - 

18  8  - 
20  II  - 

24  15  - 

25  13  4 
27  19  26 

27  23  X4 
29  o  - 


9      Stationary. 
6Wi V  —  5291 

?    in  a 

6  ^  e  Geminorum.    ^  —  o     2 
6  Sa ^—  050 

\f       in  Perihelion. 

6Vi(L 3^+3     8 

^      Greatest  Hel.  Lat.  N. 

69  9 5-5  13 

dSC S+5     9 


6  kd b  +  710 

\f       Greatest  Hel.  Lat  N. 

y.      stationary. 

\f       Greatest  elong.  £.    20  43 

6  90  Inferior. 

9  —  o  22 
5  —  2    6 

W  —  5  14 

^    +    O    22 


d  9C 

6\fiL 

6V(L 

6  sa 

\f      stationary. 


6V(L 

?      intJ 

d  sc < 

6kC 

<PS0 

9      Stationary. 

<Pb0 

d  ?  O  Inferior. 
9      intJ 

n«0 

^  in  Aphelion. 
6  ^  Ti  Cancri    .  .  , 

If  in  Aphelion. 
69(L 

d  5(C 


3(  +  3  20  I 


S  + 
k  + 


5    7 
7  " 


^  —  o    a 


9 


6  32 
8  27 


V-  5    6 


6V(L 

$       Stationary. 

9      Greatest  brilliancy.     - 

6  id ^+149 

6V<i 3(+  3  43 

4W0 

dSC S  +  512 

6hC h  +  715 

\f       Greatest  elong.  W.  23    4 
\f      Greatest  Hel.  Lat.  S. 

dhS 12  +  2    3 

0      enters  25,  Summer  com. 
9      in  Aphelion. 

49C 9-8  38 

6  \f  <L    .•..#..   S—  5" 


6W(i 
6  $?W 


V  —  5    3 
»  +  o  14 


PHENOMENA,  1897. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d 

h  m 

July  X 

9  - 

3 

831 

4 

a  a4 

4 

la  - 

7 

II  - 

9 

a  - 

9 

16  10 

9 

16  44 

15 

5  - 

17 

4  - 

19 

10  - 

24 

aa  - 

25 

a  a4 

«5 

8  19 

a8 

-  - 

a8 

4  - 

a8 

8  - 

30 

738 

31 

17  40 

31 

23  15 

Aug.  a 

8  - 

5 

22  la 

5 

22  45 

II 

ai  - 

xa 

13  - 

x6 

10  - 

17 

2  - 

ai 

17  42 

aa 

a  - 

M 

I  a4 

as 

7  - 

a6 

5  - 

as 

II  21 

«9 

13  35 

«9 

14  18 

Sept.  a 

4  44 

a 

5  4 

8 

9  - 

XI 

10  - 

XI 

II  - 

xa 

13  - 

14 

10  - 

i8 

a  a7 

ai 

19  - 

aa 

a  - 

23 

6  54 

24 

15  - 

25 

7  4 

25 

9  37 

27 

5  51 

27 

6  - 

29 

la  38 

29 

14  33 

®     in  Aphelion. 

6  if. *  +  3«> 

6V<i 5^+4  »o 

\f      ina 

;      Greatest  dong.  W.45  44 

If      in  Perihelion. 

ika b  +  7»8 

dSC S+518 

6  if  Q  Superior. 

9      Greatest  HeL  Lat  S. 

$      Greatest  HeL  Lat  N. 

69V *  —  07 

69C 9-644 

6W(L V-  5    » 

Q      Eclipsed,  vis.  at  Wash. 

d9V 9  -  I  81 

1;      Stationary. 

<J»C S  +  3I8 

6VC 3/+  4  36 

6iC *  +  4  4i 

S      stationary. 

<$>?([ h  +  713 

<JSC S+519 

?      in?J 
<J»?i S-II4 

nS0 

(JVC V-4  58 

H      in  Aphelion. 

<$9C 9  —  «3i 

dbS b+148 

^      Greatest  elong.  E.  27  18 

<J2/C 3/+5    2 

rfJ<C S  +  150 

rf*C *  +  5  3a 

<S"SC S  +  5  " 

<$"2C 12   +  658 

H      Stationary. 

$      Greatest  HeL  Lat  S. 

9    i^a 

6V0 
DV0 

dVC V-448 

<j  j;  O  Inferior. 
O     enters  a,  Aatumn  com. 

<J9C 9  +  248 

^      Stationary. 

6V(L 5<+  5  «7 

d?C »+a35 

d*C *  +  544 

69  V 5-ai7 

<JSC 8  +  4  58 

dbC b  +  636 


d 

h  m 

Sept  30 

2  - 

30 

II   - 

Oct.  5 

I   - 

5 

15  - 

7 

9  - 

15 

I   - 

15 

9  - 

15 

9  43 

19 

4  - 

23 

3  36 

23 

II  16 

24 

19  35 

25 

22  20 

26 

23  39 

27 

3  31 

30 

ax  - 

Nov.  5  as  - 

7 

la  - 

7 

ao  - 

II 

15  ao 

12 

a  - 

15 

19  - 

18 

I  - 

18 

7  - 

19 

aa  5a 

ao 

15  - 

ao 

16  - 

20 

19  - 

22 

9  29 

23 

13  II 

23 

16  9 

23 

19  14 

24 

«  31 

24 

13  - 

27 

I  - 

Dec.  7 

ai  - 

8 

9  - 

8 

20  3 

la 

3  - 

la 

3  - 

17 

14  22 

ao 

4  - 

20 

20   - 

21 

3  6 

21 

II  27 

22 

5  I 

22 

"  34 

24 

II  4X 

27 

II  - 

27  14   - 

30 

2   - 

30 

6  - 

y      stationary. 

i      in  S2 

H      in  Perihelion. 

6VV »+oia 

j      Greatestelong.  W.  18     a 

9      in  Perihelion. 

\l      Greatest  Hel.  Lat  N. 

6V(L V--4  35 

6  9^ 9  +  0  28 

6Vi 5(+  5  55 

d  9  C ?  +  6  39 

6\iiL »+6  57 

6^(L ^  +  5  12 

<JSC S+444 

6kC l2  +  6i4 

^      inC 

9      Greatest  Hel.  Lat  N. 
6  V  0  superior. 

S      intJ 
6Vi V  —  4  27 

6  \f  i^ V  —  oaa 

69^ ?-i4 

\f      in  Aphelion. 

6ih .    5  —  a  54 

6V(L 5^+6  84 

6  S0 

4^S ^  —  oa4 

6  SO 

6  9<L 9  +  6  39 

6&(L S  +  436 

6  ^(L .   ^  +  4    4 

6kC b  +  5  57 

<5$?C 5  +  2    o 

6  ^h ^  —  a    a 

d9S 9  +  0  47 

^      Greatest  Hel.  Lat  S. 

dVC V-  4  26 

6  9h 9  —  056 

^V0 

6V€ 3(+6  5o 

^       Greatest  elong.  E.   ao    3 
0      enters  1:J,  Winter  com, 

6SC S  +  4  34 

6  hi 12  +  5  47 

6  9€ 9  +  3  40 

6  ^€ ^  +  aa6 

6\f€ 5— oa4 

5      in  S2 

S      Stationary. 

6  9t 9  +  0  40 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West 

Longitudes  are  Considered  Positive.)                          | 

Reduction 
to 

Longitodo.                             1 

Place. 

Geocentric 

Log  p. 

LaUtude. 

From  Washington. 

From  Greenwich. 

•        t         m 

t         m 

h    m       8 

h    m       8 

Abastuman . 

+  414224 

-  "   35.5 

9999351 

-  7  59  37 

-   25125 

Abo      ...        . 

+  602656.8 

~  10     2.1 

9.998887 

-  63718.45 

-    I  29     6.41 

Adelaide      • 

-34  55  33.8 

+  xo  56.8 

.9.999520 

-14  22  32.3 

-  9  14  20.3 

Albany 

+  423949.5 

-  XX  38.0 

9.999326 

-  0  13  12.87 

+  4545917 

Alfred  {N,  K)      . 

+  42  15  19.8 

-  XI  37.0 

9.999337 

+  02  55.00 

+  5  II    7.04 

Algiers  ipidObs)       . 

+  3644   0 

-  XI  X0.8 

9999476 

-  5  20  28.8 

-  0  12  16.8 

Algiers  {New  Obs,)      . 

+  364750 

-  II  H.3 

9.999474 

-  5  20  20.59 

-  012    8.55 

Allegheny    .         . 

+  402741.6 

-  11  31.3 

9.999383 

+  011  50.89 

+  5  20    2.93 

Altona          I        . 

+  5332453 

—  II  10.2 

9999049 

-  5  47  58-39 

-  0  39  46.35 

Amherst       .  '      . 

+  4222  17. 1 

-  II  37-3 

9-999334 

-  0  18    7.37 

+  4  50   4.67 

Annapolis    , 

+  385853.5 

-  IX  24.5 

9.999420 

-  0    2  15,55 

+  55  56.49 

Ann  Arbor  . 

+  42  1648.0 

-  11  370 

9999336 

+  02643.15 

+  5  34  55.19 

Arequipa  {Harvard^  . 

-1624 

+    6  18.4 

9.999884 

-  0  22  42 

+  44530 

Armagh        .         .     '  . 

+  5421  12.7 

"  xz    4.2 

9999029 

-  44136.6 

+  0  26  35.4 

Athens 

+  37  58  20.0 

-  II  18.9 

9999445 

-  643    7.7 

-  I  34  55  7 

Bamberg     . 

+  49  53    5 

-  II  30.7 

9.999141 

-  55145.4 

-  043334 

Beloit  .         •         .         • 

+  42  30   9.0 

-  II  37.6 

9-999331 

+  04755.3 

+  5  56    7.3 

Bergen 

+  602354 

—  10    2.7 

9.998888 

-  5  29  24.8 

-  021  12.8 

Berkeley      . 

+  375221.7 

-  II  18.3 

9.999448 

+  30  50.33 

+  89    2.37 

Berlin  {Urania)  . 

+  52  31  31  8 

—  II  17.0 

9999075 

-  6    I  39.60 

-  0  53  27.56 

Berlin .       ' . 

+  52  30  16.7 

—  II  17.1 

9999075 

-  6    I  46.95 

-  0  53  34.91 

Berne  .... 

+  4657    8.7 

-  II  39  0 

9.999216 

-  5  37  57.7 

-  0  29  45.7 

Besangon     , 

+  471459.0 

-  "  38  5 

9.999208 

-  5  32    9.2 

-  0.23  57.2 

Bethlehem  . 

+  403623.4 

-  II  31.9 

9999379 

~  0    640.19 

+  5    I  31.85 

Birr  Castle  . 

+  53    547.0 

-  II  13  3 

9.999060 

-  43631.1 

+  031  40.9 

Bogota 

+  43548 

-    I  51.5 

9999991 

-  0  II  13 

+  45659 

Bologna 

+  442947.0 

-  II  40.3 

9.999279 

-  5  53  36.9 

-  04524.9 

Bombay 

+ 18  53  45 

-    7    8.1 

9999847 

-  9  59  277 

-  4  51  15  7 

Bonn    .         I         .         • 

+  5043450 

—  11  26.9 

9.999120 

-  5  36  35  33 

-  0  28  23.29 

Bordeaux     . 

+4450    7.2 

-  II  40.4 

9.999271 

-  5    6   6.63 

+  02    5.41 

Bothkamp  , 

+  5412    9.6 

-II    5.3 

9999033 

-  5  48  43.2 

-  040  31.2 

Breslau 

+  51    656.5 

—  II  25.0 

9999110 

-  6  16  20.88 

-  I    8    8.84 

Brisbane 

-  27  28    0.0 

+    9  32.2 

9.999689 

-15  20  17.8 

-10  12    5.8 

Brussels  {Uccle)  . 

+  504753 

-  11  26.6 

9.999118 

-  5  25  38.2 

-  0  17  26.2 

Brussels 

+  5051  10.7 

-  II  26.3 

9.9991 17 

-  5  25  40.9 

-  0  17  28  9 

Budapest 

+  4729347 

-  II  38.0 

9.999202 

-  6  24  27.4 

-  I  16  15.4 

Cairo    .... 

+  30    438.2 

-  XO    6.5 

9999632 

-  71320.95 

-  2    5    8.91 

Cambridge  {England) . 

+  52  12  51.6 

-  II  18.9 

9.999082 

-  5    8  34.79 

-  0    0  22.75 

Cambridge  {Mass,) 

+  42  22  47.6 

-  II  37-3 

9999334 

-  02341.05 

+  44430.99 

Cape  of  Good  Hope    . 

-3356    3  5 

+  10  48.0 

9-999543 

-  6  22    6.78 

-  113  54.74 

Catania        .         .         • 

+  3730 

—  II  i6.o 

9999457 

-  6    752 

-05940 

Chapultepec 

+  19  25  17.5 

-     7  l8.2 

9999838 

+  I  28  26.20 

+  6  36  38.24 

Charkow 

+  50    010.2 

—  II  30.2 

9999138 

-  7  33    67 

-  2  24  54.7 

Charlottesville     . 

+  38    2    1.2 

-  II  19.3 

9.999444 

+  0    553.18 

+  5  14   5.22 

Chicago  {Old  Obs.)      . 

+  4150    i.o 

-  II  35.9 

9.999348 

+  042  14.69 

+  5  50  26.73 
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POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West  Longitudes  are  Considered  Positive. 

) 

Lfttitude. 

Reduction 
to 

Lo«/> 

Longitude. 

Place. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich.     1 

Christiania  . 

+5954440 

-  10     8.7 

9.998899 

h     m       s 

-  5 51  589 

_ 

h    m       s 

0  42  5385 

Cincinnati  {New  Obs.) . 

+  39    819.5 

-  "  25-4 

9.999416 

+  0  29  29.25 

+ 

5374129 

Cincinnati  (Old  Obs.)  . 

+  39    626.5 

-  II  25.2 

9.999417 

+  0  29  47.01 

+ 

5  37  59  05 

Clinton 

+  43    317.0 

-11  38.7 

9999316 

-  0    6  34.59 

+ 

5  13745 

Coimbra 

+  40  1225.8 

-  II  30.3 

9999389 

-  4  34  37-9 

•     + 

033341 

Columbia  {Missouri)    . 

+  3856516 

-  "  244 

9.999421 

+  I    I    6.18 

+ 

6     9  l8.22 

Copenhagen 

+  5541  12.9 

-  lo  53.1 

9.998997 

-  5  58  30.96 

- 

0  50  18.92 

Cordoba 

-312515.5 

+  10  22.2 

9:999602 

-  051  23.8 

+ 

4 16  48.2 

Cracow 

+  50    351.9 

-  II    29.9 

9  999^37 

-  6  28    2.41 

- 

I  19  50.37 

Crowborough 

+  51    3' 7 

-  11    25.4 

9.9991x2 

-  5    8  49.3 

- 

0    037.3 

Dantzig 

+  5421  18.0 

-  II      4.1 

9.999029 

-  622  51.6 

— 

I  14  39.6 

Denver 

+  394036.4 

-  II   27.9 

9.999402 

+  I  51  35  59 

+ 

6  59  47  63 

>  Dorpat 

+  582247.1 

—  10  26.4 

9998934 

-  655    5  5 

- 

I  46  53-5 

Dresden 

+  51    216.8 

-  II   25.4 

9.9991 12 

-  6    3    6.88 

- 

0  54 5484 

Dublin 

+  5323130 

-  II    II.3 

9.999053 

-  4  42  50.9 

+ 

0  25  21. 1 

Dun  Echt    . 

+  57    936 

-   10  39.2 

9.998962 

-  4  58  32.0 

+ 

0   9  40.0 

Durham 

+  5446   6.2 

-  II      0.9 

9.999019 

-  5  >i  522 

+ 

0    6  19.8 

Diisseldorf  . 

+  51  1225.0 

—  II   24.6 

9.999108 

-  5  35  175 

- 

037    5-5 

Edinburgh  . 

+  555723.2 

-  10  50.7 

9.998991 

-  4  55  28.99 

+ 

0  12  43J05 

Evanston  {Dearborn)  . 

+  42    3  33-4 

-  II   36.5 

9999342 

+  0  42  30.3 

+ 

550423 

Florence  {Ideate  Museo) 

+  4346    4.1 

-  II   39.7 

9.999298 

-  553135 

-1 

045    1-5 

Florence  {Arcetri) 

+  434514.4 

-  "  39  7 

9.999298 

-  5  53  15  15 

- 

045    3" 

Geneva- 

+  46  II  58.8 

-  II  39.9 

9.999236 

-  5  32  48.81 

- 

0  24  36.77 

Genoa. 

+  4425    9.3 

-  II  40.2 

9999281 

-  5  43  53-4 

- 

03541 -4 

Georgetown 

+  385425.8 

—  II  24.2 

9.999422 

+  00    6.20 

+ 

5    8  18.24 

Glasgow  (Missouri)     . 

+  391345-6 

-  II  25.8 

9999414 

+  I    3    5  93 

+ 

611  17.97 

Glasgow  (Scotland)     . 

+  555242.6 

-  10  51.5 

9998993 

-  451    1-4 

+ 

0  17  10.55 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999104 

-  5574169 

- 

0  49  29.65 

Gotha  (Old  Obs.) 

+  5056    5.2 

-  II  26.0 

9.999114 

-  5  51    7.20 

- 

04255.16 

Gotha  .... 

+  5056375 

-  II  25.9 

9.999114 

-  5  51    2.60 

- 

0  42  50.56 

Gottingen    .         .  ^      . 

+  51  31  47.9 

-  II  22.8 

9.999100 

-  5  47  58.4 

- 

0  39  464 

Graz    .         .         .*      . 

+  47    4372 

-r    II     38.8 

9999213 

—  6  10  0 

- 

I    I  48 

Greenwich  .         . 

+  51  2838.1 

-    11    23.1 

9.999101 

-  5    8  12.04 

0   0    0.00 

Grignon 

+  473342 

-  II  317.8 

9.999201 

-  5  25  50 

- 

01738 

Hamburg     . 

+  53  33    70 

—  II    lO.I 

9.999049 

-  5  48    5-7 

- 

039538 

Hanover 

+  4342153 

-  II  39.6 

9.999300 

-  019   4.13 

+ 

4  49    7-91 

Harrow 

+  513447.4 

-  II  22.6 

9.999098 

-  5   652.1 

+ 

0    I  19.9 

Hastings-on-Hudson  . 

+  405925 

-  "  33  2 

9999369 

-  0  12  42.4 

+ 

4 55  296 

Ilaverford    . 

+  40   040.1 

-  II  29.4 

9999394 

-  0    6  59.34 

+ 

5    I  12.70 

Heidelberg . 

+  492435 

-  "  32.5 

9.999153 

-  5  43    0.5 

- 

0  34  48.5 

Helsingfors 

+  60   942.6 

-  10    5.6 

9.998893 

-  648    1. 18 

- 

1394914 

Hereny 

+  471547.4 

-  11  38.4 

9.999208 

-  6  14  36.7 

- 

I    624.7 

Hongkong  . 

+  22  18  12.2 

-    8  10.7 

9.999789 

-124453.9 

- 

736419 

Hudson        .         . 

+  41  1442.6 

-  "  341 

9.999363 

+  01732.12 

+ 

5  25  4416 

Jamaica- 

+  18  2451 

-    6  58.7  1    9.999854 

+  03  17.5 

+ 

51129.5 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

.) 

PlMMl 

LatitDd«. 

Raduodoo 
to 

9  nm 

Loogitiide. 

GMcenlnc 

Lot  p. 

I 

Latituda. 

From  WMbinKton. 

Fk^ouk  GrAsnwick 

•        t        m 

t         m 

h    m       B 

b    m      s 

Jena                      .    '    . 
kalocsa       . 

+505535-6 

—  xz  26.0 

9.999115 

-   55432.8 

-  0  46  20.8 

+  463142 

-  II  39.6 

9-999«27 

-  6  24  -6.3 

-  1  15  54-3 

Karlsruhe    . 

+49   oag.6 

-  "  33.9 

9.999163 

-  5  41  48.5 

-  0  33  36.5 

Kasan. 

+55  47  24« 

—  10  52.2 

9.998995 

-  8  24  41. II 

-  3  16  29.07 

Kew    .        .        • 

+  51  a8   6 

—  II  13.2 

9.999101 

-  5   656.9 

+  0    1 15.1 

Kiel     .... 

+542028.6 

—  II    4.2 

9.999030 

-54847.73 

-04035.69 

Kiew   .        •        •        • 

+  5027  ii.i 

-  II  28.2 

9.999x27 

-  7  10  12.75 

-  2    2    0.71 

Kis  Kartal  . 

+47  41  54-8 

-  XI  37.5 

9-999197 

-  6  26  23.7 

-  I  1811.7 

K5nigsberg . 

+544250.4 

-  II    1.3 

9.999021 

-  6  30  II. 15 

-  I  21  59.IX 

Kremsmiinster    • 

+  48   323.8 

-  II  36.7 

9.999188 

-6   443.68 

-  05631.64 

La  Plata      . 

-345430-3 

+ 10  56.7 

9*999520 

-  I  16  35.0 

+  3  51  37-0 

'  Leiden         .        •        • 

+52   920.0 

-  "  193 

9.999084 

-  5  26   8.39 

-01756.35 

Leipzig 

+  51  20   6.3 

-  II  23.9 

9.999104 

-5574606 

-04934.0a 

Uifige\Ougr^e)    . 

+  5037   7 

-  II  27.5 

9.999123 

-  53027.3 

-  0  22  15.2 

Lisbon  (Marine  Ods.), 

+  384217.6 

-  "  ass 

9-999427 

-  43138.5 

+  03633.5 

Lisbon  (Jicyai  Obs.)    . 

+384231.3 

-  II  23.x 

9-999427 

-  43127.36 

+  0  36  44.68 

Liverpool    . 

+  5324  38 

-  II  IX.2 

9.999053 

-  4  55  54-8 

+  0  12  17.3 

Lubec. 

+  535131-1 

-II    7.9 

9.99904s 

-  55057.7 

-04245.7 

Lund  .        •        •        . 

+554152.0 

-  10  53.0 

9.998997 

-  6   0  57.06 

-  0  52  45.02 

Lyons. 

+454140.8 

-  11  40.3 

9.999248 

-  52720.1 

-  0  19   8.1 

Madison 

+43    4370 

-  II  38.7 

9.9993x6 

+  04925.78 

+  5  57  37-8a 

Madras 

+  13   4   8-1 

-    5    7.6 

9.999925 

-10  29  11.39 

-  5  20  59.35 

Madrid 

+402429.7 

-  XI  31.1 

9.999384 

-45327.0 

+  01445.0 

Manilla 

+  143535 

-   540.5 

9.999907 

-13  12   a 

-8   350 

Mannheim  . 

+  4929  II.O 

-  iz  32.2 

9.999X5X 

-  542   a.56 

-03350.53 

Marburg 

+  504846.9 

—  II  26.5 

9.999x18 

-  5  43  17.0 

-035   5.0 

Markree 

+  541031.7 

-II  5.5 

9.999034 

-  43423.6 

+  03348.4 

Marseilles    . 

+  43  18  19.1 

-  "  39.1 

9.9993x0 

-  52946.68 

-  0  ai  34.64 

Mauritius     • 

-20    539 

+  730.8 

9.999828 

-85824.5 

-  3  50  "5 

Melbourne  • 

-  37  49  53-4 

+  II  I8.I 

9.999449 

-1448   5.8 

-939538 

1  Meudon 

+  4848  18 

-  II  34.6 

9.9991^ 

-  5  17   76 

-  0   8  55.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  1^63 

+  63636.67 

Middletown^(G?««.)     . 

+  41  33  16.0 

-  "  35.x 

9.999355 

.01734.86 

+  4503718 

Milan  .         .  ^      . 

+45  27  59  4 

-  II  40.4 

9.999254 

-  54458.01 

-03645.97 

Modena 

+  443852.8 

-  II  40.4 

9.999275 

-  5  51  54.9 

-04342.9 

Moncalisri  . 

+  445951 

-  II  40.4 

9,999266 

-  5  39    I 

-03049 

Montreal      • 

+  453017.0 

-  n  40.4 

9.999253 

-  01353.50 

+  45418.54 

Montsouris . 

+  484918.0 

-  "  34-5 

9.999168 

-  5  17  32.72 

-  0  9  ao.68 

Moscow 

+  5545198 

-  10  52.5 

9.998995 

-  7  38  29.21 

-  a  30 17.17 

Mount  Hamilton 

+  37  20  24.6 

-  II  14.9 

9.999461 

+  2  58  22.77 

+  86  34.81 

Munich        • 

+  48   845.5 

-  II  36.5 

9.999186 

-  55438.17 

-  04626.13 

Naples 

+  405145.4 

-  II  32.8 

9.999372 

-  6   5  12.9 

-  0  57  0.9 

Nashville     •        •        • 

+  36   854.4 

-  II    6.6 

9.999490 

4-  0  39   0.2 

+  5  47  la.a 

Natal 

-295047.4 

+  10    3.7 

9.999637 

-  7  12  13.22 

-  a   4  1.18 

Neuchatel   . 

+  47    0    1.2 

-  II  38.9 

99992x5^ 

-  5  36    1.90 

-  03749.86 

' 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

Latitude. 

Reduction 
to 

Log  p. 

Longitude. 

Place. 

Geocentric 

Latitude. 

From  WMbington. 

From  Greenwich. 

NewHawn((?/i/(9^x» 

•      »       If 

+41 1836.5 

-  "  34  3 

9.999361 

h    m       s 
-.  0  16  29.90 

h    m       s 

+  4  51  42.14 

New  Haven  {Yale  Univ.) 

+41 1922.3 

-  "  34-4 

9.999361 

-   01631.48 

+  4  51  40.56 

liew  York  {Co/umd.  Co//.) 

+404523.1 

-  11  32.4 

9.999375 

-  0  12  18.40 

+  4  55  53  64 

New  York  (Rutherfurd) 

+404348.5 

-  "  32.3 

9.999376 

-  0  12  15 

+  455  57 

Nice     .... 

+4.34316.9 

-  II  39.6 

9.999299 

-  5  37  24.3 

-  029  12.3 

Nicolaeff 

+465830.6 

-  II  38.9 

9.999216 

-  7  16   5^91 

-  2   7  53.87 

Northfield    . 

+443741.6 

-  II  40.3 

9.999280 

+  I  423.77 

+  612  35.81 

Oakland  (Ctf/.)     . 

+3748  s 

-  II  17.9 

9999449 

+  30  54.58 

+  89   6.62 

Odessa 

+4628^36.2 

-  II  39.6 

9.999228 

-  71114-4 

-  2   3    2.4 

Ogden 

+  41  13   8.6 

-  II  34.0 

9.999363 

+   2  19  47.52 

+  7  27  59  56 

O-Gyalla     . 

+475447.3 

-  11  37.1 

9.999192 

-  6  20  57.64 

-  I  12  45.60 

Olmiitz 

+49  35  43 

-  II  31.8 

9.999149 

-  6  17  20 

-  I    9    8. 

Oxford  (Mississip^    . 

+  3422  12.6 

-  10  52.0 

9.999533 

+  04955.1 

+  5  58.  7.1 

Oxford  (Radcliffe) 

+  514536.0 

-  IX  ai.6 

9.999094 

-  5    3    9.4 

+  0    5    2.6 

Oxford  (University) 

+  5145342 

—  II  21.6 

9.999094 

-  5.  3  "6 

+  0    5    0.4 

Padua 

+  4544   2.5 

-  II  40.4 

9.999256 

-  55541-24 

-  0  47  29.20 

Palermo 

+  38   644.0 

-  II  19.7 

9.999442 

-  6    1  36.7 

-  0  53  24.7 

Paramatta  • 

-334849.8 

+  10  46.9 

9.999546 

-15  12  12.2 

-10    4   0.2 

Paris    .... 

+4850  1 1.2 

-  "  34-5 

9.999168 

-5^7  33  07 

-  0   921.03 

Philadelphia 

+  39  57   7  5 

—  II  29.2 

9.999396 

-  0    7  33.58 

+  5    038.46 

Pldnsk 

+  523740.0 

-  II  16.4 

9.999072 

-  62944.0 

-  I  21  32.0 

Pola     .... 

+445149.0 

-  "  40.4 

9.999270 

-  6    3  35.06 

-  0  55  23.04 

Portsmouth 

+  5048    3 

—  II  26.6 

9.9991 18 

-  5    3  47-2 

+  04  24.8 

Potsdam 

+  524256.0 

-  II  17.9 

9.999078 

-  6   027.9 

-  05215.9 

Poughkeepsie 

+  41  41  18 

-  II  35-5 

9.999351 

-  0  12  38.4 

+  4  55  33-6 

Prague 

+  50    518.5 

-  II  29.8 

9999136 

-  6   5  53.5 

-  0  57  41.5 

Princeton    . 

+  402057.8 

-  II  30.8 

'    9.999385 

-  0  9  34  54 

+  4  58  37.50 

Princeton  (Halsted)     . 

+  402055.8 

-  II  30.9 

9999386 

-  0   9  32.60 

+  4  58  39.44 

Providence  (Seagrave) 

+  414946 

-  "  35  9 

9.999348 

-  0  22  34.52 

+  4 45  3752 

Providence  (Ladd) 

+  41  5021 

-  "  35-9 

9.999348 

-  0  22  36.09 

+  4  45  35-95 

Pulkowa 

+  594618.7 

-  10  io.4 

9.998902 

-  7    930.71 

-  2    I  18.67 

Quebec 

+  464759.2 

-  II  39.2 

9.999220 

-  023  19.40 

+  4  44  52.64 

Quito  .         •         .         . 

-   0  14   0 

+    0    5.7 

0.000000 

+  078 

+  5  15  20 

Riga     .... 

+  5657   7 

-  10  41.3 

9.998967 

-  6  44  40 

.  -  1  36  28 

Rio  de  Janeiro     . 

-225423.7 

+    8  21. 1 

9.999779 

-  2  15  30.6 

+  25241.4 

Rochester    . 

+  43   916.8 

-  II  38  8 

99993M 

+  02    9.74 

+  5  1021.78 

Rome  (Co//.  JRom.) 

+415353.6 

-  11  36.1 

9.999346 

-  5  58    7.59 

-  0  49  55  55 

Rome  (Capitol)    . 

+  4153335 

*-  II  36.0 

9999346 

-  5  58    8.56 

-  0  49  56.52 

Rome  (Vatican)  . 

+  41  54  17 

-  II  l6.i 

9.999346 

-  558    1.4 

-  04949.4 

Rousdon 

+  504238 

—  II  27.0 

9.999120 

-  45613.1 

+  011  58.9 

Rugby 

+  52  24     5 

—  II  18.0 

9.999079 

-  5    3  lO.I 

+  0    5    1.9 

San  Fernando 

+  362741.5 

-  II    8.9 

9.999483 

-  44322.4 

+  0  24  49.6 

San  Francisco     . 

+  374727.7 

-  11  17.8 

9.999450 

4-31  30.66 

+  89  42.70 

Santiago  de  Chile 

-332642.0 

+  10  43.4 

9999555 

-  02525.7 

+  44246.3 

Schwerin 

+  53  37  37-9 

-  11    9.6 

9.999047 

-  5  53  52.9 

-  0  45  40.9 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive. 

) 

«>1— —  . 

Lfttitude. 

RadncdoB 
to 

T  r%m  ^ 

Longitude. 

Jriac6. 

Geocentric 

Log/). 

Latitude. 

Fkx>B  Washington. 

Prom  Greenwich. 

o        *          w 

1        n 

h    m       8 

h    m       * 

South  Hadley 

+  42  15  18.2 

-  XI  37.0 

9-999337 

-  017  5175 

+  45020.29 

Speier. 

+491855.2 

-  II  32.9 

9.999156 

-  5  41  57-66 

-  0  33  45.62 

St.  Louis     . 

+3838  3.6 

-  II  22.7 

9.999429 

+  0  52  37.07 

+  6   049.11 

St.  Petersburg     . 

+595629.7 

-  10    8.4' 

9.998898 

-  7   9  25.50 

-  2    I  13.46 

St.  Petersburg  iJJniv) 

+595632.0 

-  10    8.4 

9.998898 

-  7   9  23.45 

-  2    I  11.41 

Stockholm  . 

+  59  20  34.0 

~  10  15.5 

9.998912 

-  62026.02 

-  1  12  13.98 

Stonyhurst  . 

+  535040 

-  II    8.0 

9999042 

-  4  58  19.36 

+  09  52.68 

Strassburg  {New  Obs) 

+4835   0.8 

-  II  353' 

9.999174 

-  5  39  16.69 

-  0  31    4.65 

Strassburg  \Old  Obs) . 

+483453.8 

-  11  35.3 

9.999174 

-  5  39  14.53 

-  0  31    2.49 

Sydney 

-3351*11 

+  10  47  3" 

9.999545 

-1513    0:9 

-10   448.9 

S3n:acuse      .        ... 

+  43   2  131 

-  II  38.6 

9.999317 

-  0    3  38.68 

+  5   43336 

Tacubaya     . 

+ 19  24  17  5 

-    7  17.8 

9999839 

+  I  28  34.45 

+  63646.49 

Taschkent  . 

+  41  1932.2 

-  II  34-4' 

9.999361 

-  9  45  22.84 

-  43710.80 

Tokio  .... 

+  3539  17  5 

-II    2.8 

9.999504 

—14  27  lO.O 

-  9  18  58:0 

Toronto 

+  43  39  35  9 

-  II  39.6 

9.999301 

+  09  22.61 

+  5  17  34.65 

Toulouse     • 

+  433645-3- 

-  "  39.5 

9.999302 

-  5  14   3-1 

-0   551.1 

Trieste 

+  4538454' 

-  II  40.3' 

999925^ 

-  6   3  1505 

-  0  55   3.01 

Troy  {N.  K)        . 

+424352.9 

-  II  38.1 

9.999325' 

-  0  13  29.75 

+  4544229 

Tulse  HiU  . 

+  51  2647.0 

-  II  23.3 

9999102 

-5   744-3 

+  0   027.7 

Turin  .... 

+  45    4    8.4 

-  II  40.4 

9999265 

-  5  38 5927 

-  03047.23 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.999102 

-  5   658.9 

+  01  ij.i 

Upsala  {New  Obs.)      . 

+  595129.4. 

-  10    9.3 

9.998900 

-  6  18  42.27 

-  I  1030.23 

Utrecht 

+  52    5   9-5" 

-  II  19.7 

9.999086 

-  5  28  43.7 

-  02031.7 

Venice 

+  45  25  49  5' 

-  11  40.4- 

9.999255 

-  5  57  37-8 

-04925.8 

Vienna  {Josephstadt)  . 

+481253.8 

—  II  36.2 

9-999t8V 

-  6  13  37.3 

-  I   5  25  3 

Vienna  {New  Obs.)      . 

+  481355.4 

-  II  36.2 

9.999183 

-  6  13  33.53 

-I    521.49 

Vienna  {O/d  Obs.) 

+48  12  35  5 

-  11  36.3 

9.999184 

-  6  13  43.74 

-  I    5  31-7*) 

Vienna  {Ottakring)      . 

+  48  1247.2 

-  II  36.2 

9.999183 

-  6  13  33.15 

-  I    5  II. II 

Warsaw 

+  5213    5  7 

-  II  18.9 

9.999082 

-  63219.4 

-  I  24   7.4 

Washington 

+  385338.8 

-  II  24.1 

9:999422 

000 

+  58  12.04 

Washington  {New  Obs.) 

+  3855147 

-  II  24.2 

9.999422 

+  00    3.67 

+  58  15.71 

Washington  {Smithsonian) 

+  38  53  173' 

-  II  24.1 

9.999422 

-  0   0    5.8 

+  5   8   6.2 

Wellington . 

-41  18   0.6 

+  "  34.3 

9-999361 

-16  47  17.9 

-"39   5  9 

West  Point  {Old  Obs.) 

+  41  23  31 

-  II  34.6 

9999359- 

-  0  12  22.71 

+  4  55  49  33 

West  Pomt  {New  Obs,) 

+41  2322.1 

-  II  34.6 

999^35^ 

-  0  12  21.49 

+  45550.55 

Wilhelmshaven   . 

+  5331520 

—  II  10.3 

9.9^9050 

-   5404725 

-  0  32  35.21 

Williamstown  {Mass.). 

+  42  42  30 

-  II  38.0 

9.999325^ 

-  0  15  22 

+  4  52  SO 

Williamstown  (  Victoria) 

-3752    72 

+  II  18.3- 

9.999448 

-14  47  50.8 

-  9  39  38.8 

Wilna. 

+  544059.1 

-  II     1.6 

9.999021 

-  6  49  21.0 

-  I  41    9.0 

Windsor 

-  33  36  30  8 

+  10  44.9 

99991551 

-15  II  32.55 

-10   320.51 

Ziirich 

+  47  22  40.0 

-  XI  38.2 

9.999205 

-  54224.4 

-  0  34  "4 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
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FAJRT  7— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  of  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  two  different  kinds  of  time;  (i)  mean  solar  time,  which  is  to 
be  distinguished  from  true,  or  apparent  solar  time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time.  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time* 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

Truey  or  Apparent  ^olar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  wilF  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is 

used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle 
is  called  Sidereal  Time.  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56»  shorter 
than  the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366  Ji(  sidereal  days. 
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It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commencing  with 
the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending 
with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock 
agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about 
3"  56*  per  day,  so  that  at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again 
agree  with  the  mean  time  clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each, 
of  which  the  first  is  marked  AM.,  and  the^last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January 
9th,  2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^  astronomical  time;  and  January  gth,  2 
o^clock,  P.  M.,  civil  time,  is  also  January  gth,  2^,  astronomical  time.  The  rule,  then,  for  the 
transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A.  Jf., 
take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M,^  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  hcul  without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P,  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  I  to  the  days,  and  write 
A.  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  -local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month^are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy, is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  tBe 
Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o^  o"  o».  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is 
time  before  Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  emplcqped 
in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 
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The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1897,  May  27,  at  a  place  whose 
longitude  is  1 79^40',  or  11^  58™  40*  east  from  Greenwich: 

h    m     s 
Local  apparent  time  ....      May  27,  000 

Longitude  from  Greenwich  (subtractive)  .  .  xi  58  40 

Greenwich  apparent  time    ....      May  26,  12     i  20 ' 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i2**.022  after  Greenwich  apparent  noon  on  May  26,  or  ii**.978  before  Greenwich  apparent 
noon  on  May  27. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  26.  at  Greenwich  apparent  noon        .  •  .  +25.55 

May  27,  at  Greenwich  apparent  noon        •  •  •  +24.63 

Difference  for  one  day        .  .  •  •  •  0.92 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
after  Greenwich  noon  of  the  26th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day; 

so  the  calculation  is  as  follows: — 

It 

Difference  for  one  hour,  May  26         .  .  • 

Change  for  0.25  of  a  day  or  0^^92X0.25         •  • 

Difference  at  6  honrs  after  noon  •  • 

25".  32  X  12. 022  =  304^.4  =  5'  4".4 

Declination  at  Greenwich  noon,  May  26         •  • 

Change  in  12.022  honrs  (additive)  .  • 

Son's  declination  at  time  of  observation    •     .  • 

\yhen  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  11^.978  before  Greenwich  noon  of  May  27;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  24^^.86.     Then,  we  find: — 

Declination  at  Greenwich  noon,  May  27  .     N.  21  23  26.2 

Product  of  24".86  X  ix.978  =  297^.8  (subtractive)     .  4  57.8 

9an's  declination  at  time  of  observation  .    N.  21  18  28.4 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Setnidiameier  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridtan  axe  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun^to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion  of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  in  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9'.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained;  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9*. 8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1897,  May  15, 
^h  2«  3o»,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  loo*  10',  or  6*^  40™  40",  west  of 
Greenwich. 


Local  astronomical  mean  time 
Longitude  from  Greenwich  (additive) 
Greenwich  mean  time 
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May  14, 
May  15. 


h    m     s 
21      2   30 

6  40  40 

3  43  10  =  3^7x94 
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Sun's  Higki  Aseauion,  EquoHoH  of  Time, 

h    m     B  m     B 

May  15,  Greenwich  noon         .     3  30    2.99  May  15,  noon    .  .       3  50.41  (additive) 

H.  D.  9".883  X  37194  .  .  +    o  36.76  H.  D.  —  o».026  X  372  •  .  —       o.io 

3  30  39.75  3  50.31 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.9  after  noon,  have  been  nsed. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditcb's  Navigator . 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m     • 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .  •  •      3  33  53.40 

Hourly  difference  9'. 8565  X  3.7x94  .  .  •  .  .  +      o  36.66 

Add  the  local  astronomical  mean  time  .  .  .  .    21    2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .      o  37    0.06 

The  reduction  o™  36".  66  could  have  been  found  in  Table  III  corresponding  tp  the  Greenwich  mean  time 
3h  4301  io»  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1897,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100®  lo'  W.,  suppose  the  side- 
real time  to  be  o^  37™  o».o6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  th*  longitude  in  time,  +  6^  40™  40^,  or  +  6'>.678. 

h   m     8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)    .  .       3  29  56.84 


+      I    582 

3  31    2.66 

24  37    0.06 

21    5  57.40=21*0993 

—     3  27  40 


The  H.  D.  9^.8565  X  6.678,  or  the  reduction  for  &"  40™  40^  in  Table  III    . 

The  sidereal  time  of  local  mean  noon  ..... 

The  given  sidereal  time  ( -{-  24^  if  necessary  for  the  following  subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon 

—  9P.8296  X  21.0993  or  the  reduction  for  21"*  5™  57«.4  in  Table  II  . 

The  required  astronomical  mean  time  is  .  May  14,     21    2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  geometric  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in 
two  columns,  headed  X  and  X'\  X  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date;  and  X',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year,  (January  o*.o).  A  column  of  hourly  differences  enables  the  com- 
puter to  obtain  the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the 
logarithm  of  the  radius  vector  are  likewise  given.  The  latitude  is  referred  to  the  ecliptic 
of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  <jreenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9*.  8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  tak^  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

b    m     8 
May  14.  the  mean  time  of  Greenwich  sidereal  noon  is    .  .  .     20  26  41.64 

The  H.  D.  —  9". 8296  X  6.678,  or  the  reduction  for  longitude,  Table  II  —    i     5.64 

The  mean  time  of  local  sidereal  noon        .            •            .            •            .  20  25  36.00 

Add  the  g^ven  sidereal  time                                     ■           .            .            .  037006  =  0^.6167 

The  sum  is  .                                                                                     .  2X    2  36.06 

—  9^.8296  X  0.6167,  or  the  reduction  for  o*>  37™  o*.o6  in  Table  II          .  —    o    6.06 

The  required  astronomical  mean  time                                May  14.  21    2  30.00 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  .  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  corresponding  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multi- 
plying the  reduction  of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the 
proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1897,  January  4,  zo*>,  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  4  is  6".x;  then. 

I2«>     :     loh    =    6".  I     :     5".  I, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreasing. 
The  moon's  semidiameter  then,  for  January  4,  10^,  is  15'  45''.4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  in  reducing  observations 
of  the  moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  inter- 
polated for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction 
applied  to  the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon^s  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  over  any  other  place  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  Diff,  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1897,  August  3, 
io>»  10"*  30%  astronomical  mean  time  at  Greenwich: — 

Right  Ascensi&H.  Declination, 

h    m     •  •  »     » 

August  3,  io*>        .                            12  56  24.80 '       S.   II  27  31.3 

Diff.  2».i576  X  10.5     .         .  =        +  22.65  14"- 434  X  10.5     =         ~  2  31.6 

August  3,  io*»  10"  30*  .                  12  56  47.45 S.   II  30     2.9 

The  differences  interpolated  for  5^.2  =  o^'. 09  are,  for  the  right  ascension  2*.  1576,  and  for  the  declination 
Z4''-434'  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and[ 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measiired  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  tiie  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i^^; 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference,  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference  <w  found  in  the  Navigator  {Table  ^5), 
subtract  the  P.  L,  of  Diff,  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
ditch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1897,  January  8, 
iHa  corrected  distance  of  the  moon's  centre  from  that  of  a  Arietis  is  42^  30'  30": — 

Corrected  distance  .  . 

I  Distance  in  Ephemeris  Jan.  8,  III^ 

DiflEerence  .  .  •  • 

Time  from  III*>  {after)     .... 
Corr.  for  2d  Diflf . ,  Table  I 

Greenwich  mean  time  Jan.  8    .  •  •  •  •      3  42  28 
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42  30  30 

42  51  59 

P.  L. 

0.2965 

0  21  29 

P.  L. 

0.923a 

h  m  • 

+  0  42  31 

P.  L. 

0.6267 

—      3 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  ttoM 
would  be  found  thus: — 

From  Ephemeris  .  .  .      P.  L.    0.2965 

Diff.  of  distances,  21'  29"  =  1289"       .....      log        3.1 103 
Red.  of  Greenwich  time,  2551"  =  42""  31"        .  .  .      log        3.4068 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  t}iat  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250-^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns ' 
Reduc.  to  Mean  Eq'x  of  Jan,  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  o. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  niean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.     The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and 
latitude  are  given  on  page  417. 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The  column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
the  moon's  longitude.  The  Equation  of  Equinoxes  (Hansen)  is  really  the  astronomical 
nutation;  that  given  In  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the 
body  referred  to  the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true 
equinox.  When  the  correction  is  positive,  the  true  longitudes  are  greater  than  those 
referred  to  the  mean  equinox;  while  the  contrary  is  true  when  the  correction  has  the 
negative  sign.  'The  equation  In  R,  A.  is  equal  to  that  in  longitude,  multiplied  by  the  co- 
sine of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A,B,C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  plac&of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers : — 

Computation  of  the  apparent  place  of  S  Ophiuehi  for  1^7,  May  jg,  for  the  upper  transit  at  Washington, 

logfl         0.4974               log^    .     7.2703  \ogc  8.4930 «            \ogd  8.77x6  ji 

(Page  282)           log  A        9.8148              log^        0.734311  log  C  0.8275 »            \ogD  1.2808  if 

logtf'        0.9705 »            log^'         9-94^  log^'  95798               logrf'  8.4456 

\o%Aa     0.3122               \ogBb     8.0046  ff  logC^  93205               log  D  d  0.0524 

log  A  a*    0.7853  If            \ogBb'    0.6812  If  XogCc'  0.4073 «            log  D  (f  9.7264 « 

1>    m    s  •      «     « 

Mean  Place,  iSgf/,o,  Oo   =  z6    8  56.842  <^»     =  ~  3  25  44.62 

A  ass       -|-    2.052  A  a*  z=i  —     6.10 

Bb^ss        —     0.OZO  Bb*  ^  ^     4.80 

C  f  =s       -f    0.209  C  tf'  =r  —     2.55 

Z>rf=       -I-     1.128  Dd*s=i  —     0.53 

£     ss       -J-    o.ooi  r  fi*  ^  —    0.06 

T  fls=         —     o.ooi  

Apparent  Place,  i8q7.  May  2g,       a  as  16    9    0.221  rf      =  —  3  25  58.66 

Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same 
purpose.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 
year  to  each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations 
given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 
both  systems  of  numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 
the  values  of  the  star-constants,  a,  b,  c,  d,  a',  b',  d,  d^.  The  independent  star-numbers  are 
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given  in  order  that  the  apparent  place  of  the  star  may  be.  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Com^uiaHan  of  the  apparent  place  of  6  Opkiuchi  for  iSg^,  May  J9,  for  the  upper  transit  at  Waskingim^ 

Oo  =  242  14  rfo  =  —      3  26' 

G^  =  337  30  (?  +  Oo  =        219  44 

H  ^  199  25  ^+  «•  «  81  39 

h   m     • 
log  A-  8.8239  log  tV  8.8239  flo  =         16    8  56.842 

logi^  1.15x4  log^  ».3o6i  /  =  +     2<x)7 

log  sin  (C?  +  a„)  9.8057  «  log  sin  {H-\-a^  9  9954  (^)  =  +    0036 

log  tan  (f»  8.7781  n  logsecc^o  0.0008  (//)  =  +     '-337 

log  (^)  8.5591  log  (/i)  0.1262  T/Msss  O.OOI 

Apparent  R.  A.,        a  ss         16    9    0.221 

log  ^                     1x5x4                   log  ^                     1.3061                      <Jo  ==  —  3  25  44"^ 

log  00s  (CP+Oo)  9^8859*1               log  cos  (^-l-Oo)  9.1620  (^)  =  —10.90 

log(^)                X.0373*               logsinJo             8.7773  n  (A')  s=  —    0.18 

log  (A')                92454 «  (O   ==  -     29^ 

Tfl'     s=  —       006 


log^  0.4653*1 

log  COS  S^  9-999g 


Apparent  Dtc,       d  ss  —     3  25  58.67 


log(0  0.464s  <• 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1897,  or  the  moment  when  the  sun's  mean  longitude  is  280^. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upp^  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90^. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  tf,  ^  and  I 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  Mean  Solar  Date^  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  ist  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
I  St  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  ^14 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
t3rpe,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377^—384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  haying  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  this  mean  time  of  transit  of  the  sim's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit,  supposing  the  irate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

jP-4jer ///—PHENOMENA. 

This  part  gives  the  principal  astronomical  phenomena  of  the  year,  reduced  to  Washing- 
ton mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings  of  Saturn, 
which  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 
the  sun  which  occur  during  the  year. 
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Tfae  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  '^  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  toucdiing. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  .regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1897,  July  29, 
begins  and  ends  at  Barbados. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  tl^  and  3* 
and  we  find  it  to  correspond  to  about  12  minutes  from  the  former,  therefore  the  time  of 
beginning  is  approximately  2^  12™;  for  the  end  we  compare  the  distance  of  the  place  from 
the  curves  of  5^  and  6^  and  fin^  it  to  be  about  19  minutes  from  the  latter,  therefore  the 
approximate  time  of  end  is  5^  41™,  both  of  which  are  probably  correct  to  within  2  or  3 
minutes.    Changing  to  local  mean  time  the  result  will  be: — 

''  Greenwich  mean  time  July 

Longitude  west 

Local  mean  time  July 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.  Their  geometric  signification  is  as  follows: — 
Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  X^  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward 
the  north;  x  and  j'  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  ;*  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet*s  Spherical  and  Practical  Astronomy,  in  which  P  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  ii^  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  f,  ti  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  reqiyred  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  f»'  and-  p  sin  f»',  p  being  the  distance  from  the  centre  of  the  earth, 
and  ip'  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  <p'  ^s,  F  cos  ip 

sin  ip 
p  sm  <p  =     Q  ' 

f  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Pltue, 
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0.00000 
0.00001  ^ 
0.00004  g 

O.OOOIO 
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0.00295 
0.00294   ' 
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0.00278   ^ 
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0.00247   " 
0.00234   ; 
0.00221 
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0.00184   " 
0.00174 
0.00165   8 
0.00157 
0.00152   1 
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For  the  assumed  Greenwich  mean  time  of  computation^  take  from  the  table  of  elements 
the  values  of  sin  d^  cos  d,  and  in.     Put: 
i,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

^  =  /)  cos  f»'  sin  (ju  —  >l) 

1^  =  />  sin  fp*  cos  d-^  p  cos  f '  sin  d  cos  {ji  —  Jl) 

C  =  />  sin  /  sin  ^+  />  cos  ^'  cos  d  cos  (a*  —  i) 
and  their  variations  in  one  minute  of  mean  time  will  be: — 

^'  =  [7.63992]  p  cos  f»'  cos  (/i  —  X) 

yf  =  [7.63992]  p  cos  ^  sin  ^  sin  (a*  —  ^)  =  [7.63992]  f  sin  d 

Z'  is  not  needed. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one- tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  are  represented  by  x'  and  y .  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae: — 

msin*M  ^  X  ^  ^ 
m  cos  M  =1  y  --  -11 

«  sin  -A^  =  x'—  $' 

n  cos  iV  =  y  —  17' 

(4)  The  radius  Z  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 
/  and  /  being  fouiid  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

m  :^  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 

assumed  time  is  computed  thus:     Find  the  angle  (p  from  the  equation, 

.     ,       M  sin  (M —  N) 
sm  ip  S3 ^= ' 

There  will  be  two  values  to  this  angle,-  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  tp  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  tp  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ip  for 
which  cos  (p  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90**.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  ^       m  cos  (M — -A^)       Z  cos  tp 

""  n  n 

For  ending:  m  cos  (M^N)    ,    Z  cos  ip 

One  such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end, 
and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus 
deduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Theorem.-^— 7!*^  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun's  hour-angle,  (ai— ^),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  fwo  values  of  t*  sin  (/*— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o'^.ooi  r'. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  ^thin  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — ^The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning :  P  =z  N -~  ^  ^  i8o* 

For  end:  P^N+ip 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  :t  90^. 

Computation  of  the  Solar  Eclipse  of  1897,  July  29,  for  St.  John,  Island  of  Antigua,  whose 
position  is — 

Latitude,      ^  =    +  17    ^13 
Longitude,    >l  =    +  ^i  50  28 
Constants  for  the  given  place  : — 

p  sin  f'  =  9.46568 
p  cos  f '  =  9.98048 
From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be— 
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Mean  Time,      July 
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P 

cos  /  COS  </  COS  (/£  —  k) 

9.87873 

9.95378 

9.93360 

(4) 

+ 

0.75636 

+  0.89904 

+  0.85625 

(3)+ (4) 

C 

+ 

0.84967 

4-  0.99227 

+  0.94940 
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No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 


Therefore  we  have 

Beginning  of  the  eclipse, 
Beginning  of  Annulus, 
End  of  Annulus 
End  of  the  eclipse. 

Angle  of  position: 

N 

4^  (+  180) 

P 
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d  h     m       t 

28  21    51    44.9 

28  23    37   58.1 

28  23    39      5.6 

29  I    22    18.8 


Beginning. 

O  f 

115   41.4 

184    41.4 


Local  Mean  Time. 


Ending. 


128      44.5 
—      I       17.9 
127      26.6 


300      22.8 

from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 

Pages  418 — 421  contain  the  mean  places  for  1897.0  of  stars  occulted  by  the  moon  in 
1897,  with  their  annual  proper  motions. 
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Elements  of  Occultations, — Pages  422 — 451  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Red'ns  from  1897.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  1897  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive.* 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour- Angle  H  gives  the 
common  geocentric  hout-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  Y  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x*  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels/ north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f>'  and  p  cos  ip\  are  to  be  computed 
with  three  or  four  places  of  decimals  by  the  formulae, 

sin  fp 
p  sm  fp*  =  —^ 

P  cos  <p'  ^=s  F  cos  ^ 
already  given  in  connection  with  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
H-  X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
^o,  putting 

where  X  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  on  pages  454—455.     This  correction  will  have  the  same  sign  as  A©. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  ^o>  f  ^^^^  ^  from  the  formulae, 

So=  P  cos  f '  sin  ho  .  ^  * 

f  =  [94192]  cos  (^o  +  yi  ^q) 

jc'  -  r 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.     Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
Ti  =  T  —  o\5 
T,  =  T  +  0K5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A.  ' 

</,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T+  ti  and  T+  r^  the  following  quantities,  in  which  we 
write  r  for  each  of  the  quantities  t,  and  tz.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
S  =  p  cos  ^'  sin  (^o  +  *) 

ij  ^  p  sin  5p'  cos  d  —  p  cos  ^ '  sin  d  cos  (h^  +  t) 
f'  =s  [9.41916]  p  cos  tp*  cos  (^o  +  ^) 

tjI  =s  [9.41916]  p  cos  ^'  sin  d  sin  {h^  +  r)  =s  [9.41916]  f  sin  d 
X  =i  x'  r 

Compute  m,  M^  n  and  N  from  the  equations 

m  sin  M  =z  X  ^  ^ 
m  cos  M  =z  y  —  ri 
n  sin  iV  =  ^  —  ^' 
n  cos  jV  =  y  —  17' 

«'  =-^=  [8.22185]  n 
sin    (p     =  [0.56500]  m  sin  (Jtf—  N) 
Then,  /i  and  ti  from  the  equations 

/i  =  -  ^cos  (M  —  N)  -^2d^^22]  cos  iP     (Beginning.) 
fi  fi 

/,  =  -  ^cos  {M-N)-\-  [2:13522]  ^.Qs  ^     (End.) 

ft  ft 

The  quantities  /i  and  /s  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  T'  -j-  ti  and  7*  +  t,  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /i  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  f ,  iy,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (jc  —  c)*  +  {y  —  yiY  =  0.27227 
If  log  m  sin  (M  —  jV)  =  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  ^  <  i,  or  sin  (p>  i.  In  the  latter  case,  the  impossible 
value  of  sin  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  <p  =:  90^,  or  270^,  accord- 
ing as  sin  {M  —  N)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

mcos{M  —  N) 
n' 
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Putting  X  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be^ 

TT  [m  sin  (M  —  -A^)  —  0.27227] 
disregarding  the  sign  of  sin  (M  —  JV) ;  or,  allowing  for  the  augmentation  of  the  semidi- 
ameter, 

It  \fn  sin  {M  —  -A^)  —  0.27227]  [i  +  *  sin  «] 
where 

z  zsi  p  cos  <p'  cos  d  cos  (^p  +  ^)  +  />  sin  f '  sin  d 
The  position-angle  -P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  =.  N  —  iff  for  immersion, 

F  =z  N-\'  ip  -k  180®     for  emersion, 
it  being  supposed  that  the  value  of  0,  in  each  case,  is  taken  between  the  limits  J:  90^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

^  +  ^  V 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

V=F-^  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  17  Tauri^  on  Nov.  g^ 
i§97,  for  Northfield,  whose  position  is 

^  =  +  44<>  2/  4i".6 
X^+   1^    4-23- .77 
Constants  for  the  given  place, 

p  sin  ^'  =  9.84314 
p  cos  f''  =  9-85425 
From  the  elements  on  page  447,  we  have 

h       m 

jy=:  +  3  II.9 

^0  =  ^— ^=5  +  2      7.504 

From  DowNEs's  Table,  pages  454  and  455,  or  from  the  formulae  on  page  514,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  +  57'*^ 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  Nov. 


gd  i5h  3ini.2 ;    adding  and  subtracting  30™,  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus: 

h     m 

T,  =  +  0  27 
r,  =  +  I   27 

r+r,  =  Nov. 

d 

9 
9 

h       m 

16  1.3 

17  1.2 

Washington  Mean  Time,             November 

T  (in  sidereal  time) 
Ao  +  r  (in  arc) 

Immersion, 
d       b       m 
9  16     1.3 

+    a    7.504 

+      0   27.074 

38»  38'  40" 

BmwBion. 
h       m 
17      1.2 

+      2      7-504 
+       I    27.238 

53"  41'   8" 

p  cos  f ' 
sin  (Ao  +  r) 

9.85425 

9-79553 

9-85435 
9.90621 

log? 

9.64978 
+      0.44646 

9.760^6 
+        0.5760s 

EPH  97 


USB  OF  THE  TABLES. 


517 


Washington  Mean  Time^ 


November 

p  sin  f' 

cos  d 
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tAuAf 

M 

sin  M 

\o%m 
n  sin  N 
n  cos  N 

taniVT 

N 
sin  N 

log« 
colog  60 

log*' 


Immersion. 

9*  \&^     I«  2 

9.84314 

9.96143 


Emersion. 


I™.2 


17^ 


277* 


0.85784  ft 

53'  52" 
9-99586  n 

9.31300 

9-59441 
8-73496 

0.85945 

82*>  7'  51" 

9-99589 

9-59852 
8.22185 


7.82037 


9.84314 
9.96143 


9.80457 

9.80457 

(0 

+ 

0.63763 

+ 

0.63763 

/»COSf/ 

985425 

9.85425 

sin  </ 

9.60576 

9.60576 

^      cos  (A,  +  t) 

g.89267 
935268 

9.77248 
9.23249 

(2) 

+ 

0.22526 

+ 

0.17080 

0)-(2)                     ^ 

+ 

0.41237 

+ 

0.46683 

const,  log 

9.41916 

9.41916 

fC0SSl/C0S(^0  +  ^) 

9.74692 

9.62673 

logf' 

9.16608 

9.04589 

^ 

+ 

0.14658 

+ 

O.IIII5 

const,  log 

9.41916 

9.41916 

^  sin  d 

9-25554 

9.36622 

\o%i{ 

8.67470 

8.78538 

i 

+ 

0.04728 

+ 

0.06101 

logo/ 

9.73207 

9.73207 

logT 

965321 

0.16137 

logo: 

9.38528 

9.89344 

X 

+ 

0.24282 

+ 

0.78242 

logy 

9.00689 

9.00689 

log/T 

8.66010 

9.16826 

y* 

+ 

0.Q4573 

+ 

0.14732 

y 

+ 
+ 

0.39490 

+ 
+ 

0.39490 

J' 

0.44062 

0.542^2 

«-e 

— 

0.20364 

+ 

0.20637 

J'-'? 

+ 

0.02825 

+ 

0.07539 

«'-r 

+ 

0.39302 

+ 

0.42845 

y-v 

+ 

0.05432 

+ 

0.04059 

«i  sin  jIT 

9.30886  H 

9.31465 

m  cos  jlf 

8.45102 

8.87731 

69' 


84' 


0-43734 
55'  56" 
9.97280 

9-34185 
9.63190 
8.60842 

1.02348 

35'  17" 
9.99806 

9.63384 
8.22185 

7-85569 


518 


THE  AMERICAN  EPHEMERIS. 


Washington  Mean  Time, 


November 

const,  log 

lo^  tn 

sm{M—  N) 


Immersion. 
gd  i51i     im.2 

0.56500 

9.31300 

9-43413  » 


IJ^     I*.2 
0.56500 

934185 
9.40314  « 


sin  ip 

9-3"i3« 
—  11°  50'  24" 

— 

9.30999* 
11°  46' 51" 

1       ^ 

1.49263  • 

1.48616 

cos(^— ^) 

9.98334  n 
1-47597  « 

9.98563 
1.47179 

* 

—  5cos(il/-— JV) 

+ 

m 
29.921 

— 

29.634 

const,  log 

colog  n' 

cos  ^ 

943500 
2.17963 
9.99066 

1.60529 

9-43500 
a.14431 

999075 

1.57006 

[9.43500]  cos  iP, 
n' 

— 

4o!^99 

+ 

m 

37-159 

t 

— 

10.378 

+ 

7-525 

T 
Washington  Mean  Time  of  Phase, 

X 
NorthAeld  Mean  Time, 

Nov. 
Nov. 

Nov. 

d 
9 
9 

9 

h        m 
16      1.200 

15   50.822 

I      4.396 

14  46.426 

h        m 
17      1.200 

17      8.725 

1      4.396 

16      4.329 

Angle  of  position; 

N 
*  ( + 180°) 

_ 

•         • 

82  .7.8 
II  504 

_ 

• 

84  35-3 
II  46.8 

P  93  58.2 

from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 


252  48.5 


Prediction  of  Many  Occult  at  ions  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star-at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  se^n  from  the  place  of  observa- 
tion. The  table  of  elements,  pages  422 — 451,  gives  H,  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

ho^=^  H  —  k     (Xz=i  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition S  =  x;  or,  using  the  values  of  f  and  x, 

p  cos  f '  sin  A  =r  jf'  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.  In  strictness,  r 
should  here  be  multiplied  by  the  factor  i  +  -^ ,  because  the  star  moves  a  little  more 

than  15**  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 
too  small  to  be  important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than 
10  seconds.     The  equation  for  finding  r  is  therefore, 

p  cos  /  sin  (ko  +  r)  ss  x'  T 

The  quantities  Ao  and  x'  being  derived  immediately  from  the  data  of  the  S^phemeris,  the 
quantity  t  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  ho  and  x'.    The  computation  of  t  is  effected  as  follows.     We  have 

sin  {ho  +  t)  =  sin  Ao  +  2  sin  j4  t  cos  {h^  +  }ir)  (i) 

The  value  of  t  in  arc  being  seldom  more  than  24°  we  may  put  t  itself  for  2  sin  J^  t.  The 
equation  will  then  become 

p  cos  ^'  sin  Ao  +  '^  P  cos  ^  cos  (A©  +  J4  t)  =  jp'  t 

from  which  we  find  • 

^  p  cos  ^'  sin  Ao  .  . 

^  X'  —  p  cos  f '  COS  (ho  +  /4  ^) 

To  tabulate  t,  we  must  first  have  a  table  of  the  quantities 

$  =  /t>  cos  ^'  sin  h 

f'  =  [9.41916]  p  cos  /  cos  h  '^' 

which  table  may  be  formed  for  evefy  10  minutes  (in  time)  of  A.  If  we  then  put  $©  fpr  the 
value  of  f  corresponding  to  Ass  A^  and  S'l  for  the  value  of  S'  corresponding  to  AzsAo+  }4  r, 
we  shall  have 

(4) 


^  -  e'l 

Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  S'l  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  x',  namely,  x'  =  0.48  and  x'  =  0.60,  because  the  approximate  values 
of  r  can  then  be  interpolated  for  all  the  intermediate  values  of  x'.  For  the  first  approxima- 
tion may  be  taken — 

J^  T  =  50"  sin  ^  Ao    (for  x'  =  0.48) 

yi  T  =  40°  sin  *  ho     (for  x'  =  0.60) 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table,  pages  454 — 455.  It 
will  be  best  to  make  the  computation  for  every  30"  of  Ao,  and  to  find  the  intermediate  values 
of  7  for  every  10™  by  interpolation.  Then  for  each  30"  of  Ao  we  take  ^'  from  a  table  with 
the  argument  ^o  +  5^  ^>  and  log  $  with  the  argument  Ao,  and  thence  compute  t  by  (4).  If 
the  value  of  t  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  c',  a 
new  value  may  be  used  to  correct  S',  and  the  computation  may  be  repeated.  The  values 
corresponding  to  x'  =  0.51,  jc'  =  0.54,  and  x^  =  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  inter- 
polation to  every  0.0 1  of  jc'  between  x'  =  0.48  and  x'  =  0.60.  It  will  be  best  to  compute  t 
in  the  first  place  to  every  0.00 1  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Tadle  /. 
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The  values  of  17  and  ijl  may  then  be  tabulated  for  every  degree  of  the  star's  declinaticni, 
and  every  10™  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d^  since  by  putting 

1^1  =      p  sin  fff  cos  d 

lyj  =  —  />  cos  ^p'  sin  d  cos  h 

371  may  be  given  in  a  table  of  single-entry ;  and  taking  17s  from  the  table  of  double-entry  for 
a  positive  d^  we  shall  have 

17  =  1^1  ±  i?f 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  171  and  17s  separately. 

This  table  for  1^  will  be  called  Table  II,  and  the  corresponding  one  for  rf  with  the  same 
arguments  Table  III,     The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  x'  and  H  —  kr=s  h^  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.0 1  of  x'.  r  will  be  of  the  same  sign  as  h^^  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  h  ssz  h^-^  r,  and  take  out  the  value  of  if. 
Form  the  quantities  7  =  K+y  t,  and  y  —  ^i-  If  the  latter  quantity  lies  between  the  limits 
db  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
i:  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

y  <  o.io,  limits  =  ±  0.29 

J        o.io  <y  <  0.15,  limits  =  ±  0.30 

0.15  <y  <  0.20,  limits  =  ±  0.31 

0.20  <y  limits  =  ±  0.33 

Here,  only  the  absolute  value  of  y  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

li  y  —  yi  falls  between  the  limits  thus  indicated,  take  the  values  of  f '  and  9'  from  the 
appropriate  tables  and  compute  v,  Q  and  ^  from  the  equations 

V  sin  Q  =s  y  —  12' 

V  cos  Q  =  x'  —  S' 

A  =  (j'  —  ly)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  A  —  0.2723  is  very  small.     If  Z^  <  0.2723,  compute 

Ti  =  --?^-^^sinC  cos/^rs— ^    (/'<i8o^) 

*  V  0.2723     ^     ^  ' 

0.2723  sin  P 
^•=  — ^"T 

V 

We  shall  then  have — 

Local  mean  time  of  immersion,  T'— i  +  r-f-Ti  —  t^ 

Local  mean  time  of  emersion,      T— X  +  t-^ti-^-t^ 

Position-angle  from  north  toward  east  at  immersion,  180**  --  Q  -^  P 
Position-angle  from  north  toward  east  at  emersion,     180®  —  C  +  -'^ 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  con- 
ditions of  possible  visibility  are : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  pjace. 
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2.  The  quantity  JET  — ^  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T^X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
If —  >l  or  T — X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites,  pages  456 — ^489. — ^These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  Venus,  pages  456 — ^457. — ^The  angle  6,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  frofai  o^  to  360^,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater 
than  that  of  a  double  star. 

We  may  also  regard  9  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Disk  of  Mars,  page  458. — ^This  page  gives  the  apparent  disk  of  the  planet  for  every 
thirtieth  day  throughout  the  year. 

Satellites  of  Jupiter,  pages  459 — ^483. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  459. 

Phenomena,  pages  490 — 491. — ^The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  o**,  90®,  or  180^. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
i*»  2i"».2.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302>-3i3  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1897. 

In  the  formulae  and  numbers  relating  to  the  fixed  stars,  pages  280—292,  the  adopted 
constants  of  precession  and  aberration  are  those  of  Struve,  and  the  nutation  is  that  of 
Peters,  namely: 

Precession  =  5o".24ii  +  o".ooo2268  / 
Nutation      =     9"; 2231  -|-  o".ooooo9    / 
Aberration  =  2o".445i 
in  which  /  is  the  number  of  years  after  1800.     These  quantities  have  been  used  in  all 
computations  relating  to  the  fixed  stars. 

The  obliquity  and  nutation  given  on  page  278  are  derived  from  Hanse^n's  Tables  du  Soleil. 
These  numbers  have  been  used  in  all  the  ephemerides  of  the  sun,  moon  and  planets. 

Hansen's  obliquity  of  the  ecliptic  is  o".27  greater  than  that  of  Peters  given  in  the 
issues  of  this  Ephemeris  before  1882. 

A  comparison  of  Hansen's  mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at 
di^erent  epochs  is  given  in  the  following  table  : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

•             »            n 
23        28        18.19 
23        27        54.80 
23        27       31.42 
23        27           8.02 

H 

17.44 

54.22 

30.99 

7.76 

n 
19.42 
55.63 
31.83 

8.03 

n 
+    0.75 
+    0.58 
+    0.43 
+    0.26 

w 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris^  Washington,  1869. 

The  mean  right  ascensions  of  stars,  have  been  reduced  to  Newqomb's  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  AppenHix  II, 
with  the  following  exceptions :  The  right  ascensions  of  the  48  circumpolar  stars  north  of 
60**  north  declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second 
edition,  United  States  Coast  Survey  Office,  1866.  Of  the  twelve  stars  south  of  50°  sduth 
declination,  the  positions  of  /9  Hydri,  a  Trianguli  Australis,  and  <r  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
of  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  JV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  i88i; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of 
all  the  other  stars  have  been  reduced  to  the  same  standard,  .except  those  of  the  additional 
ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 
partly  from  places  in  recent  catalogues.  To  the  apparent  places  of  Sirius  and  Procyon 
have  been  applied  the  periodic  corrections  resulting  from  Auwers's  investigations. 

EPH  97  533 


524  APPENDIX. 

The  values  of  these  corrections  are : — 

Ymt.  Sirins.  ProCTOO. 

8  •  •  • 

1897.0         J  a  s  -|-  0.068  J  *  »  +  1.44  J  a  =  -|-  0.068   ^      J  ^  s  —  0.24 

1898.0        Jass-l-0.044         J^  =  +  l«44  Ja  = +  0.065  J*  ==—040 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleil^ 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o'^I9  to  the  true  longitudesi  but  it  does  not  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

jr  =5  J?  cos  i 

y  =  J?  sin  ;i  cos  a»  —  19.3  R  j5 
Z  =  J?  sin  ;i  sin  <»  +  44.5  R  /9 
The  reductions  to  mean  equinoxi  1897.0,  are  computed  by  the  formulae, 
J  ^  =  +  Ksec  «  J  ;i  sin  1" 

J  1^=:  — ^cosa»  J  >l  sin  I" +  ZJa»  sin  i"  —    9.4  t  J?  sin  (il  +  187®) 
J  Z'  =  —  j^sin  itf  J  ;i  sin  i"  —  F  J  w  sin  i"  +  21.7  t  R  sin  \k  +  187®) 
Where— 

X  and  p  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date ; 
Of,  the  obliquity  of  the  ecliptic ; 
J  X,  the  reduction  of  longitude  for  precession  and  nutation  from  January  o; 
J  w,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
T,  the  fraction  of  the  year  since  January  o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical  JournalyNoV  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newoomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59''. 788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's 
Tables  de  la  Zune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newoomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,t  and  a  corrected  table 
being  substituted  for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

S  -sss,  0.272274  3r  +  2".5 

The  constant  2''.  5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^ 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  LiNDENAif s 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^Lindenau's 
Elements  of  Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 
also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  axe 

*  Astrtwwdcal  ObseruaHcm  made  at  thi  U,  S,  Naval  Observatory ^  WasHngtan^  i86St  Appendix  II. 
f  Astrcnamieal  OieervaHotu  made  at  ihe  U,  S.  Naval  Observatory^  fVasAts^gton,  iSyj,  AppmidVL  H. 
£PH  97 


ooNSTEUcrroN  of  the  ephemebis. 


526 


likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 


+  689101.1527 

+ 
+ 


+ 


/ 
65.9990  / 
27.6997  / 
0.02 141  / 
0.18549  t 


L  =  320  13  33.87 
*  =333  23  17-84 
ft=  48  25  55.29 
/  =  I  51  2.20 
e  =  x9238".75 
n  =  68905o".8927 
a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard*s 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George 
W.  HiLLy  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables, 
published  by  the  Smithsonian  Institution, 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:— 

Samidiameter.  Log  Diet  Anthority. 

m  m 

Le  Verries^  Theory  of  Mercury. 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Mercury 

3.34 

0.00 

Venus 

,  8.546^0.086 

0.00 

Mars 

2.842  ±  0.057 

0.25 

Jupiter  (polar) 

18.78    ±0.067 

0.70 

Saturn  (polar) 

8.77   ±0.039 

0.95 

Uranus 

X.68   ±0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with  Bessel's  method,  using  the  special  forms  in  Chauvenet's  Spherical  and 
Practical  Astronomy.     The  constants  adopted  for  the  eclipses  are: — 

m 

Sun*s  mean  equatorial  horizontal  parallax 8.800 

Semidiameter  of  the  sun  at  distance  unity,  Bessel     .     .    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth,  Burckhardt  .        0.27227 

The  eclipses  of  Jupiter's  satellites' are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables,  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  positions  of  the  satellites  of  Saturn  are  computed  from  the  elements  and  Tables  of 
Professor  Hall,  except  Hyperion,  which  is  from  Eichelberger's  elements. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  [Iranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemetis. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  <f  =  8.9152503 
^'  —  9>  =  —  11'  4o".43  sin  2  9>  +  i".i9  sin  4  ^ 
log  p  =  9.9992645  +  0.0007374  cos  2  ^  —  0.0000019  cos  4  fp 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

(i)  An  altitude  of  Polaris  equal  to  45**. 

(2)  A  declination  of  Polaris  equal  to  +  SS**  45'.4. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension  and 
declination,  by  Professor  Van  Vleck;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr,  Roberdeau  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Mr.  C.  Keith. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick  and  Miss 
E.  A.  Hedrick;  the  general  constants  for  their  reduction,  by  Mr.  Buchanan;  the  occulta- 
tions,  by  Mr.  Auhagen;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr. 
Buchanan. 
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f~ : 1 
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X  48.780 

58.610 

2   8.440 

2  X8.269 

2  28.099 

4 

0.01 1 

5 

z  19.456 

X  29.285 

X  39  1X5 

X  48.944 

58-774 

2   8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

z  19.619 

X  29.449 

1  39  279 

I  49.108 

58.938 

2   8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19.783 

z  29.6x3 

I  39442 

X  49.272 

59.101 

2   8.931 

2  18.761 

'2  28.590 

7 

0.019 

8 

I  19.947 

z  29.777 

X  39.606 

I  49.436 

59.265 

2   9.095 

2  X8.924 

2  28.754 

8 

0.022 

9 

Z  20.ZIZ 

z  29.940 

I  39.770 

X  49.600 

59429 

2   9259 

2  X9.088 

2  28.918 

9 

0.025 

z6 

z  20.275 

z  30.X04 

I  39934 

X  49.763 

59593 

2   9423 

2  X9.252 

2  29.082 

xo 

0.027 

IZ 

z  20.439 

z  30.268 

X  40.098 

X  49.927 

59757 

2   9.586 

2  19.4x6 

2  29.245 

XX 

0.030 

Z2 

z  20.602 

1 30.432 

X  40.26X 

X  50.09X 

59.921 

2   9.750 

2  19.580 

2  29.409 

X2 

0.033 

13 

I  20.766 

x  30.596 

X  40.425 

X  50.255 

2 

0.084 

2   9.9X4 

2  X9.744 

2  29.573 

X3 

0.035 

14 

z  20.930 

z  30.760 

X  40.589 

X  50419 

2 

0.248 

2  10.078 

2  X9.907 

2  29.737 

X4 

ao38 

X5 

z  2Z.094 

z  30.923 

X  40.753 

X  50.583 

2 

0.412 

2  X  0.242 

2  2O.O7X 

2  29.9OX 

X5 

0.04  X 

z6 

z  2Z.258 

z  31  087 

X  409x7 

I  50.746 

2 

0.576 

2  XO.405 

2  20.235 

2  30.065 

x6 

0.044 

X7 

z  2Z.422 

z  31.25X 

X  41.08X 

X  50.9x0 

2 

0.740 

2  10.569 

2  .0.399 

2  30.228 

X7 

0.046 

z8 

1 2Z.585 

1 31.415 

X  41.244 

X  5x074 

2 

0.904 

2  XO.733 

2  20.563 

2  30.392 

x8 

ap49 

19 

z  2Z.749 

X  3x579 

X  4x408 

X  5x238 

2 

X.067 

2  10.897 

2  20.727 

2  30.556 

X9 

0.052 

20 

z  2Z.9Z3 

X  31.743 

X  4X.572 

X  5X.402 

2 

X,23I 

2  XI.061 

2  20.890 

2  30.720 

20 

0.055 

2Z 

X  22.077 

X  31906 

X  4x736 

X  5X.565 

2 

X.395 

2  IX.225 

2  21.054 

2  30.884 

2X 

0.057 

22 

z  22.24Z 

X  32.070 

X  4x900 

X  5x729 

2 

X.559 

2  IX. 388 

2  21.2X8 

2  3x048 

22 

0.060 

23 

z  22.404 

X  32.234 

X  42.064 

X  5X.893 

2 

1.723 

2  IX. 552 

2  2X.382 

2  3X.2XX 

23 

0,063 

24 

X  22.568 

X  32  398 

X  42.227 

X  52.057 

2 

1.887 

2  XI.716 

2  21.546 

2  3X.375 

24 

0.066 

25 

X  22.732 

X  32.562 

X  42.39X 

X  52.22 X 

2 

2.050 

2  XX.880 

2  2x709 

2  3x539 

25 

0.068 

26 

z  22.896 

X  32.726 

X  42.555 

X  52.385 

2 

2.2X4 

2  12.044 

2  21.873 

2  31  703 

26 

0.071 

27 

z  23.060 

X  32.889 

X  42.719 

X  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

z  23.224 

1 33.053 

X  42.883 

X  52.7x2 

2 

2.542 

2  X2.371 

2  22.20X 

2  32.031 

28 

0.076 

29 

I  23.387 

I  33217 

X  43  047 

X  52.876 

2 

2.706 

2  X2.535 

2  22.365 

2  32.194 

29 

0.079 

30 

X  23.551 

X  33.381 

I  43  2x0 

X  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1 23.715 

X  33  545 

X  43374 

X  53  204 

2 

3.033 

2  X2.863 

2  22.692 

2  32.522 

3X 

0.085 

32 

z  23.879 

I  33  708 

X  43  538 

X  53.368 

2 

3.197 

2  X3.O27 

2  22.856 

2  32.686 

32 

0.087 

33 

X  24.043 

X  33.872 

X  43,702 

X  53  53X 

2 

3361 

2  X3.X9X 

2  23.020 

2  32.850 

33 

0.090 

34 

X  24.207 

I  34  036 

X  43.866 

I  53  695 

2 

3.525 

2  X3.354 

2  23.184 

2  33  0x3 

34 

0.093 

35 

X  24.370 

X  34  200 

X  44  029 

X  53  859 

2 

3689 

2  X3.5X8 

2  23  348 

2  33  177 

35 

0.096 

36 

X  24.534 

X  34.364 

X  44  X93 

X  54  023 

2 

3.852 

2  13.682 

2  23.512 

2  33  341 

36 

0.098 

37 

X  24.698 

X  34  528 

X  44.357 

X  54  X87 

2 

4.0x6 

2  X3.846 

2  23.675 

2  33  505 

^Z 

O.IOI 

38 

z  24.862 

X  34  691 

X  44521 

X  54.35X 

2 

4-180 

2  X4.OXO 

2  23.839 

2  33  669 

38 

0.104 

39 

X  25.026 

X  34855 

X  44.685 

X  54  5x4 

2 

4.344 

2  X4.X73 

2  24  003 

2  33  833 

39 

0.106 

40 

z  25.190 

I  35  019 

X  44-849 

X  54  678 

2 

4.508 

2  14  337 

2  24.X67 

2  33  996 

40 

0.109 

41 

I  25.353 

I  35  183 

X  45  0x2 

X  54  842 

2 

4.672 

2  14. 50 1 

2  24.331 

2  34.160 

41 

0.112 

42 

X  25.5Z7 

X  35  347 

X  45  X76 

X  55  006 

2 

4835 

2  X4.665 

2  24.495 

2  34  324 

42 

0.1 15 

43 

z  25.68Z 

I  35511 

I  45  340 

X  55  X70 

2 

4-999 

2  X4.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1 25.845 

I  35  674 

X  45  504 

X  55  333 

2 

5x63 

2  X4.993 

2  24.822 

2  34  652 

44 

0.120 

45 

I  26.009 

X  35838 

I  45668 

X  55  497 

2 

5.327 

2  X5.X56 

2  24.986 

2  34.816 

45 

0.123 

46 

X  26.172 

X  36.002 

X  45  832 

X  55.661 

2 

549X 

2  X5.32O 

2  25.X5O 

2  34  979 

46 

0.126 

^Z 

X  26.336 

X  36x66 

I  45.995 

X  55  825 

2 

5655 

2  15.484 

2  25.3X4 

2  35  143 

47 

a  128 

48 

X  26.500 

X  36.330 

X  46.159 

X  55  989 

2 

5.8x8 

2  X5.648 

2  25.477 

2  35  307 

48 

0.X3X 

49 

X  26.664 

X  36493 

X  46.323 

X  56x53 

2 

5982 

2  15.8x2 

2  25.64X 

2  35  47X 

49 

O.X34 

50 

X  26.828 

X  36.657 

X  46.487 

X  56.3x6 

2 

6.146 

2  X5.976 

2  25.805 

2  35  635 

50 

0.137 

51 

X  26.992 

I  36821 

X  46.651 

X  56.480 

2 

6.310 

2  16. 139 

2  25.969 

2  35  798 

51 

0.139 

52 

X  27x55 

X  36.985 

1 46.815 

X  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35  962 

52 

0.142 

53 

X  27.319 

X  37.149 

X  46.978 

X  56.808 

2 

6.637 

2  16.467 
2  X6.63X 

2  26.297 

2  36.126 

53 

0.145 

54 

X  27.483 

X  37  3x3 

X  47x42 

I  56.972 

2 

6.$oi 

2  26.460 

2  36.290 

54 

0.147 

55 

X  27.647 

X  37476 

1 47.306 

X  57  136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.8XX 

I  37.640 

I  47.470 

X  57  299 

2 

7.129 

2  16959 

2  26.788 

2  36.6x8 

56 

0.153 

^Z 

1 27.975 

X  37  804 

1 47.634 

X  57  463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.X56 

58 

I  28.138 

I  37.968 

I  47.797 

X  57  627 

2 

7-457 

2  X7.286 

2  27.116 

2  36.945 

58 

0.X58 

59 

X  28.302 

I  38.132 

X  47  961 

I  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

.59 

o.i6x 

Sida- 
rML 

s*- 

9-^ 

io»- 

jjh. 

il*- 

,3. 

H'^ 

,5«^ 

For 

Seconds. 

EPH  97 34 


530 


TABLE  TL-.SIDEBEAL  INTO  MEAN  SOLAR  TDIB, 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


16" 


10 
U 
12 
13 
14 

15 

x6 

17 

z8 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 

37 
38 
39 
40 
41 
42 
43 
44 

45 
46 

47 
48 

49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Side- 
real. 


37273 
37-437 
37.601 

37.764 
37928 

38.092 
38.256 
38.420 
38.584 
38.747 
38.911 
39075 
39239 
39403 
39566 

39730 
39894 
40.058 
40.222 
40.386 

40.549 
40.713 
40.877 
41.041 
41.205 

41.369 
41532 
41.696 
41.860 
42.024 

42.188 
42.352 
42.515 
42.679 
42.843 

2  43  007 
2  43.171 
2  43.334 
2  43  498 
2  43.662 

2 
2 
2 
2 
2 

2 
2 

2 
2 
2 

2 

2 
2 
2 
2 

2 
2 
2 
2 
2 


43826 
43990 
44-154 
44.317 
44.481 

44645 
44.809 

44973 
45137 
45300 

45464 
45628 
45792 
45956 
46.120 

46.283 

46447 
46.611 

46.775 
46.939 


2  47.102 
2  47.266 
2  47  430 
2  47-594 
2  47758 

2  47.922 
2  48.085 
2  48.249 
2  48  413 
2  48.577 

2 
2 
2 
2 

2 


i8^- 


la'^ 


EPH  97 


48.741 

48905 
49068 
49.232 
49396 
49.560 

49724 
49888 
50.051 
50.215 

50.379 
50.543 
50.707 
50.870 
51034 

51  198 

51362 

2  51  526 

s  51.690 

2  51  853 

2  52.017 
2  52.181 

2  52.345 
2  52.509 
2  52.673 

2 

2 
2 
2 
2 


52.836 
53000 
53x64 
53328 
53492 

53656 
53819 
53.983 
54147 
543" 

54475 
54.638 
54.802 
54966 
55.130 

55294 
55458 
55.621 
55785 
55949 

56.113 
56.277 

56441 
56604 

56.768 


2  56.932 

2  57096 

2  57.260 

2  57-424 

2  57.587 

2  57-751 

2  57  915 

2  58.079 

2  58.243 

2  58.406 

2  58.570 

2  58.734 

2  58.898 

2  59.062 

2  59.226 

2  59389 

2  59  553 

2  59717 

2  59.881 

3  0.045 


0.209 
0.372 
0.536 
0.700 
0.864 

3  1.028 

3  .1.192 

3  1-355 

3  1519 

3  1683 


17* 


1.847 
2.01  X 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 

3157 
3321 

3.485 
3649 
3.813 

3-977 
4.140 

4304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 

5451 
5.615 

5-779 


\g^ 


3  5942 

3  6.106 

3  6270 

3  6.434 

3  6598 


i8»^ 


6.762 
6.925 
7-089 
7253 
7.417 
7.581 

7.745 
7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9055 


3  9.219 

3  9383 

3  9547 

3  9710 

3  9874 


10.038 
10.202 
10.366 
10.530 
10.693 

10.857 
11.02 1 
II. 185 

11-349 
11513 
H.676 
z  1.840 
12.004 
Z2.I68 
12.332 

12.496 
12.659 
12.823 
12.987 
13151 


3 
3 
3 

3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  13  315 
3  13  478 
3  13642 
3  13  806 
3  13970 

3  14134 

3  14  298 

3  14  461 

3  14  625 

3  14  789 

3  14953 
3  15  117 
3  15  281 

3  15444 
3  15608 

3  15772 

3  15  936 

3  16.100 

3  16.264 

3  16427 


20" 


19^ 


3  16.591 

3  16.755 

3  16.919 

3  17.083 

3  17.246 

3  17410 
3  17574 
3  17  738 
3  17.902 
3  18.066 

3  18.229 

3  18.393 

3  18.557 

3  18.721 

3  18.885 

3  19049 

3  19.212 

3  19.376 

3  19.540 

3  19.704 

3 
3 

3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23  963 
3  24.127 
3  24.291 

3  24.455 
3  24.619 

3 
3 
3 
3 
3 


19.868 
20.032 
20.195 

20.359 
20.523 

20.687 
20.851 
21.014 
21.178 
21.342 

21.506 
21.670 
21.834 
2x997 
22.16Z 

22.325 
22.489 
22.653 
22.817 
22.980 


24.782 
24.946 
25.110 
25.274 
25.438 

25.602 
25.765 
25929 
26x93 
26.257 


21' 


20' 


h. 


3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 

3  28.223 

3  28.387 

3  28.550 

3  28.714 

3  28.878 

3  29.042 

3  29.206 

3  29.370 

3  29.533 

3  29.697 

3  29.86Z 

3  30  025 

3  30.189 

3  30.353 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 

3 
3 
3 

3 
3 
3 
3 
3 


30.516 
30.680 
30.844 
31.008 
31.172 

31336 
31499 
31663 
31.827 
31.991 


32.974 
33.138 
33301 
33465 
33629 

33-793 
33957 
34.121 
34284 
34448 
34.6x2 
34776 
34940 
35104 
35267 

35431 
35595 
35759 
35923 
36.086 


22° 


m   s 

3  36250 

3  36.414 

3  36.578 

3  36.742 

3  36.906 

3  37069 

3  37  233 

3  37  397 

3  37-56X 

3  37  725 


37889 
38.052 
38.216 
38.380 
38.544 
38.708 
38.871 
39035 
39.199 
39.363 

3  39  527 
3  39  691 
3  39.854 
3  40.0x8 
3  40.X82 

3 
3 
3 
3 
3 


40.346 
40.510 
40.674 
40.837 
4X.00X 

41.165 
41.329 
41.493 
4x657 
4X.820 


3  41  984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 


42.803 
42.967 
43131 
43295 
43459 
43.622 
43786 
43.950 
44.114 
44.278 


^1* 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  44  442 
3  44  605 
3  44  769 
3  44  933 
3  45  097 
3  45  261 
3  45  425 
3  45  588 
3  45  752 
3  45916 


23»»- 


m  s 
3  46.080 
3  46  244 
3  46.407 
3  46.571 
3  46  735 


46.899 
47,063 
47227 
47390 
47.554 
47.7x8 
47-882 
48.046 
48.210 
48373 


22** 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  48.537 
3  48.701 
3  48.865 
3  49  029 
3  49  193 

3  49  356 
3  49  520 
3  49.684 
3  49.848 
3  50.0x2 

3  50  175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  53  452 
3  53  6x6 
3  53  780 
3  53  943 
3  54  107 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


50.995 
51158 
51.322 
51.486 
51.650 

518x4 
51.978 
52.141 
52.305 
52.469 
52.633 

52.797 
52.961 

53.124 
53288 


54271 
54435 
54599 
54763 
54926 

55090 

55254 
55418 
55.582 
55.746 


For 


23' 


h. 


0.000 
0.003 
0.005  1 
0.008 

O.OZX 

0.014 
0.0x6 
0.019 
0.022 
0.025 

0.027 
0.030 

0.033 
0.035 
0.038 

0.04Z 

0.044 

0.046 

0,049 

ao52 

ao55 
0.057 
0.060 
0.063 
0.066 

0.068 
0.07X 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

ao96 
0.098 
o.xoz 
0.104 
0.106 

0.X09 
0.1x2 
0.1x5 
0.XX7 

0.X20 
0.123 

O.X26 
O.X28 
0.X3Z 

0.134 
0.137 

O.X39 
ax42 
0.145 
0.147 
0.X50 

0.153 
0.150 
0.X58 
o.x6x 


For 
Saconds. 


TABLE  lU.— MEAN  SOLAB  INTO  SIDEBEAL  TIME. 


531 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

o»'- 

ih. 

2»^ 

3" 

4*^ 

s"- 

b"- 

t' 

For    1 
Seconds. 

m 

m 

• 

m   s 

m   s 

m   s 

m   • 

m     ■ 

m   8 

m   s 

8 

s 

o 

0 

0.000 

0  9.856 

0  Z9.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

z  8.995 

0 

0.000 

z 

0 

0.164 

0  10.021 

0  Z9.877 

0  29.734 

D   39  590 

0  49.447 

0  59  303 

z  9.160 

I 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39  754 

0  49.611 

0  59.467 

1  9324 

2 

0.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39  919 

0  49.775 

0  59  632 

I  9.488 

3 

0.008 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49  939 

0  59  796 

I  9652 

4 

O.OIl 

5 

0 

0.82  z 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.Z04 

0  59.960 

z  9817 

5 

0.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  30.555 

0  4a4i2 

0  50.268 

z  0.124 

I  9.981 

6 

0.016 

7 

0 

1. 150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

z  0.289 

1  10.145 

7 

0.019 

8 

0 

1.314 

0  Z1.Z7Z 

0  2Z.027 

0  30.884 

0  40.740 

0  50.597 

I  0.453 

z  10.310 

8 

0.022 

9 

0 

1.478 

0  1Z.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

z  0.617 

X  X0.474 

9 

0.025 

zo 

0 

1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1  0.782 

Z  ZO.638 

10 

0.027 

zz 

0 

r.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

I  0.946 

1  10.802 

11 

0.030 

Z2 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

I  1.110 

1  10.967 

12 

0.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

z  Z.274 

z  zz.z3i 

13 

0.036 

14 

0 

2.300 

0  Z2.Z56 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  1.439 

z  ZJ.295 

14 

0.038 

Z5 

0 

2.464 

0  Z2.32Z 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

z  Z.603 

1  11.459 

15 

0.041 

i6 

0 

2.628 

0  Z2.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

I   1.767 

z  11.624 

.16 

0.044 

17 

0 

2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

z  1.932 

Z  ZZ.788 

17 

0.047 

i8 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

z  2.096 

I  ZZ.952 

18 

0049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1  2.260 

z  12.ZZ7 

19 

0.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.71 1 

0  52.568 

1  2.424 

I  12.281 

20 

0.055 

2r 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

z  2.589 

X  12.445 

21 

0.057 

22 

0 

3.614 

0  13  471 

0  23.327 

0  33.183 

0  43  040 

0  52.896 

1  2.753 

1  12.609 

22 

0.060 

23 

0 

3.778 

0  Z3.635 

0  23.491 

0  33.348 

0  43.204 

0  53  061 

z  2.917 

X  12.774 

23 

0063 

24 

0 

3.943 

0  Z3.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

I  3081 

z  12.938 

24 

0.066 

25 

0 

4.107 

0  Z3,963 

0  23.820 

0  33.676 

0  43.533 

0  53  389 

1  3246 

1  13.102 

25 

0.068 

26 

0 

4.271 

0  Z4.128 

0  23.984 

0  33  841 

0  43.697 

0  53  554 

I  3.410 

1  13.266 

26 

0.071  1 

27 

0 

4-435 

0  14. 292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

«  3-574 

1  13.431 

27 

0.074 

28 

0 

4.600 

0  Z4.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1  3.739 

X  13  595 

28 

0.077 

29 

0 

4764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

I  3.903 

1  13.759 

29 

0079 

30 

0 

4.928 

0  Z4.785 

0  24.64Z 

0  34.498 

0  44.354 

0  54.2ZI 

z  4.067 

I  13924 

30 

0.082 

31 

0 

5093 

0  Z4.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1  4.231 

1  14.088 

31 

0.085 

32 

0 

5.257 

0  Z5.113 

0  24.970 

0  34.826 

0  44.683 

0  54  539 

z  4.396 

1  14.252 

32 

0.088 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

z  4.560 

z  Z4.416 

33 

0.090 

34 

0 

5.585 

0  Z5.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1  4.724 

1  14.581 

34 

0.093 

35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55  032 

z  4.888 

X  14.745 

35 

0.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55- 196 

1  5.053 

1  14  909 

36 

0.099 

37 

0 

6.078 

0  Z5.935 

0  25.791 

0  35648 

0  45.504 

0  55.361 

z  5.217 

X  X5.073 

37 

0.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35  812 

0  45.66^ 

0  55  525 

1  '  5.381 

I  15.238 

38 

0.104 

39 

0 

6.407 

0  16.263 

o  26.120 

0  35.976 

0  45.833 

0  55.689 

1  5.546 

I  15.402 

39 

0.107 

40 

0 

6.57Z 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1  5.710 

1 15.566 

40 

b.iio 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36  305 

0  46.Z61 

0  56.018 

z  5.874 

X  15  73X 

41 

0.1Z2 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

z  6.038 

X  15  895 

42 

0.115 

43 

0 

7.064 

0  Z6.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

z  6.203 

1  16.059 

43 

0.118 

44 

0 

7.228 

0  Z7.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

z  6.367 

1  16.223 

44 

0.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

z  6.53Z 

1  16.388 

45 

0.123 

46 

0 

7-557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

z  6.695 

z  16.552 

46 

0.126 

47 

0 

7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

z  6.860 

z  16.716 

47 

0.129 

48 

0 

7885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

z  7.024 

z  16.881 

48 

0.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37  619 

0  47  475 

0  57  332 

1  7.188 

z  17.045 

49 

0-134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37783 

0  47,640 

0  57.496 

X  7.353 

1  17.209 

50 

0.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37  947 

0  47.804 

0  57.660 

z  7.517 

1  17.373 

51 

0.140 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.1  Z2 

047.968 

0  57.825 

1  7,681 

z  17.538 

52 

0.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1  •  7.845 

z  17.702 

53 

0.145 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

I  8.010 

1  Z7.866 

54 

0.148 

55 

0 

9035 

0  18.892 

0  28.748 

0  38,605 

0  48.461 

0  58.317 

1  8.174 

z  18.030 

55 

0.151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1  8.338 

z  Z8.195 

56 

0.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  8.502 

z  18.359 

57 

0.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  39.097 

0  48  954 

0  58.810 

1  8,667 

z  18.523 

58 

0.159 

59 

0 

9.692 

0  19549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

I  8.831 

z  18.688 

59 

0.162 

Mean] 

Solar.J 

o*^- 

jh. 

2»- 

3-- 

4''- 

i"' 

'  6^- 

t- 

For 
SecondB. 

EPH  97 
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TABLE  IIL— MEAN  SOLAB  INTO  SIDEKBAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAJL 

Mean 

Solar. 

&- 

9^. 

lo"^ 

11^- 

12^- 

,3. 

H"- 

15- 

For 
Secaada. 

m 

m      8 

m   t 

m   8 

m   s 

m   s 

m   s 

m      8 

m   8 

9 

a 

o 

I  18.852 

z  28.708 

X  38.565 

z  48.421 

I  58.278 

2  8.134 

2  17.991 

2  27.847 

0 

0.000 

z 

I  19.016 

z  28873 

z  38.729 

X  48.585 

1  58.442 

2   8.298 

2  Z8.155 

2  28.011 

z 

0.003 

2 

I  19.180 

z  29.037 

Z  38.893 

X  48.750 

I  58.606 

2   8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19  345 

z  29.201 

1  39  058 

z  48.914 

X  58.771 

2   8.627 

2  18.483 

2  28.340 

3 

aoo8 

4 

I  19509 

z  29.365 

I  39  222 

X  49  078 

X  58.935 

2   8.791 

2  18.648 

2  28.504 

4 

001 1 

5 

I  19.673 

I  29.530 

I  39  386 

X  49  243 

X  59  099 

2   8.956 

2  18812 

2  28.668 

5 

0.014 

6 

I  19837 

z  29.694 

X  39550 

t   49.407 

X  59  263 

2   9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

I  20.002 

z  29.858 

I  39.715 

X  49571 

X  59428 

2   9.284 

2  19.141 

2  ^8  997 

7 

0019 

8 

I  20.166 

I  30.022 

I  39  879 

X  49.735 

I  59592 

2   9.448 

2  19  305 

2  29.161 

8 

0.022  1 

9 

I  20.330 

z  30.187 

z  40.043 

X  49  900 

I  59  756 

2   9.613 

2  19469 

2  29.326 

9 

0.025 

lO 

I  20.495 

z  30.35Z 

z  40.207 

z  50.064 

z  59.920 

2   9.777 

2  19.633 

2  29.490 

zo 

0.027 

II 

I  20.659 

I  30.515 

z  40.372 

I  50.228 

2   0.085 

2   9941 

2  19.798 

2  29.654 

zz 

0.030 

12 

I  20.823 

z  30.680 

z  40.536 

X  50.393 

2   0.249 

2  10.105 

2  19.962 

2  29.818 

Z2 

0033 

13 

I  20.987 

I  30.844 

z  40.700 

X  50.557 

2   O.4Z3 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

I  21.152 

z  31.008 

z  40.865 

z  50.721 

2   0.578 

2  10.434 

2  20.290 

2  30.147 

X4 

0-038 

15 

I  2x316 

z  31.172 

z  41.029 

1 50.885 

2   0.742 

2  10.598 

2  20.455 

2  30311 

15 

0.041  . 

i6 

I  21.480 

I  31  337 

I  4Z.193 

z  51.050 

2   0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044  : 

17 

I  21.644 

z  31  501 

X  41357 

I  51.214 

2   1.070 

2  ZO.927 

2  20.783 

2  30-640 

17 

0.047 

i8 

I  21.809 

I  31.665 

z  41.522 

X  51  378 

2   X.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

I  21.973 

I  31-829 

Z  4Z.686 

z  51.542 

2   1.399 

2  11.255 

2  2Z.ZZ2 

2  30.968 

X9 

0.052  : 

20 

I  22.137 

X  31  994 

z  41.850 

1  51.707 

2   Z.563 

2  11.420 

2  21.276 

2  31.Z33 

20 

0.055  1 

21 

X  22.302 

I  32.158 

z  42.015 

1 51 871 

2   1.727 

2  11.584 

2  21.440 

2  31  297 

2Z 

0.057  . 

22 

I  22.466 

z  32.322 

I  42.179 

1  52.035 

2   1.892 

2  11.748 

2  21.605 

2  31.46Z 

22 

0060 

23 

z  22.630 

I  32.487 

I  42.343 

I  52.200 

2   2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

z  22.794 

z  32.65Z 

z  42.507 

1  52.364 

2   2.220 

2  12.077 

2  21.933 

2  31  790 

24 

0.066 

25 

z  22.959 

z  32.815 

z  42.672 

I  52.528 

2   2.385 

2  12.241 

2  22.098 

2  31  954 

25 

0068 

26 

z  23.123 

z  32.979 

z  42.836 

1  52.692 

2   2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.07  Z 

27 

z  23.287 

I  33.144 

z  4J.000 

1 52.857 

2   2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

I  23.451 

I  33308 

z  43.164 

z  53021 

2   2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0077 

29 

z  23.6Z6 

I  33  472 

I  43  329 

X  53  185 

2   3.042 

2  12.898 

2  22.755 

2  32.61Z 

29 

0.079 

30 

z  23.780 

1  33  637 

I  43  493 

I  53  349 

2   3.206 

2  13.062 

2  22.919 

2  32  775 

30 

0082 

31 

z  23.944 

z  33.80Z 

I  43.657 

I  53  314 

2   3.370 

2  13.227 

2  23.083 

2  32.940 

3X 

0.085  1 

32 

z  24.109 

I  33965 

I  43.822 

I  53  678 

2  3534 

2  Z3.39I 

2  23.247 

2  33104 

32 

0  088  ' 

33 

I  24.273 

z  34.129 

1  43.986 

I  53  842 

2  3699 

2  13  555 

2  23.412 

2  33  268 

33 

0090 

34 

I  24.437 

1  34  294 

z  44.150 

I  54007 

2  3.863 

2  Z3.72O 

2  23.576 

2  33.432 

34 

0093 

35 

z  24.601 

I  34.458 

X  44.314 

I  54.171 

2  4.027 

2  Z 3.884 

2  23.740 

2  33  597 

35 

0.096 

36 

I  24.766 

I  34  622 

I  44.479 

X  54  335 

2  4.192 

2  Z4.O48 

2  23.905 

2  33-761 

36 

0099 

37 

I  24.930 

I  34  786 

I  44.643 

1  54  499 

2  4356 

2  14.212 

2  24.069 

2  33925. 

37 

aioi 

38 

z  25.094 

1  34951 

z  ^44.807 

X  54  664 

2  4.520 

2  14.377 

2  24.233 

2  34  090 

38 

0.104  ' 

39 

z  25.259 

I  35115 

X  44.971 

I  54828 

2  4.684 

2  14.541 

2  24.397 

2  34  254 

39 

0.107 

40 

1 25.423 

I  35.279 

1 45.136 

X  54  992 

2  4.849 

2  14  705 

2  24.562 

2  34418 

40 

0.110  ' 

41 

I  25.387 

1  35  444 

X  45  300 

I  55  156 

2  5.013 

2  14869 

2  24.726 

2  34- 582 

41 

0.112 

42 

1 25.751 

1  35  608 

I  45.464 

X  55  321 

2  5177 

2  15.034 

2  24.890 

2  34  747 

42 

0.115  t 

43 

z  25.916 

I  35.772 

X  45629 

I  55  485 

2  5342 

2  15  198 

2  25.054 

2  34.911 

43 

0.118 

44 

I  26.080 

I  35  936 

X  45  793 

I  55  649 

2  5506 

2  15.362 

2  25.219 

2  35  075 

44 

0.120  ' 

45 

z  26.244 

z  36.10Z 

X  45-957 

1  55.814 

2  5.670 

2  15  527 

2  25.383 

2  35  239 

45 

0.123 

4«> 

I  26.408 

z  36.265 

z  46.121 

1  55  978 

2   5.834 

2  15.691 

2  25.547 

2  35  404 

46 

0.126 

47 

1 26.573 

I  36.429 

z  46.286 

1  56.142 

2  5999 

2  15  855 

2  25.712 

2  35.568 

47 

0.129 

48 

z  26.737 

I  36.593 

z  46.450 

z  56.306 

2  6.163 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

z  26.90Z 

I  36.758 

I  46.614 

X  56.471 

2   6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

z  27.066 

z  36.922 

1 46.778 

I  56.635 

2   6.491 

2  16.348 

2  26.204 

2  36.06Z 

50 

0.137 

51 

z  27.230 

z  37  086 

I  46.943 

1  56.799 

2   6.656 

2  Z6.512 

2  26.369 

2  36.225 

51 

0.140  1 

52 

I  27  394 

I  37  251 

X  47.107 

1  56.964 

2   6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142  : 

53 

z  27.558 

I  37-415 

I  •47.27X 

1  57.128 

2   6.984 

2  Z6.84I 

2  26.697 

2  36.554 

53 

0145  1 

54 

z  27.723 

I  37-579 

1  47436 

I  57.292 

2   7149 

2  17.005 

2  26.86Z 

2  36.718 

54 

0.148  1 

55 

z  27.887 

1  37-743 

z  47.600 

1  57  456 

2   7-313 

2  17.169 

2  27.026 

2  36.882 

55 

1 
0.1 51 

56 

I  28.051 

I  37.908 

X  47.764 

1  57621 

2  7477 

2  17  334 

2  27.190 

2  37  047 

56 

0.153 ; 

57 

I  28.215 

I  38.072 

I  47.928 

I  57785 

2   7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0 156 ' 

58 

z  28.380 

z  38.236 

X  48.093 

I  57  949 

2   7.806 

2  17.662 

2  27.519 

2  37  375 

58 

0159 

59 

1 28.544 

z  38.400 

X  48  257 

1  58.113 

2   7970 

2  17.826 

2  27.683 

2  37  539 

59 
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to  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

iMean 
Solar, 

1 

i6»^ 

jyh. 

iS*^ 

19^ 

20"- 

2ih. 

^2^' 

23'- 

For 

SMODd*. 

1   m 

m   ■ 

m   a 

m   • 

la  • 

in   t 

M   S 

ita   • 

m   8 

t 

• 

i    ^ 

^  ^''TA 

2  47.560 

«  57417 

3  7.«73 

3  17  129 

3  26.986 

3  36.84a 

3  46.699 

0 

0.000 

I 

2  37  868 

2  47.724 

2  57.581 

3  7.437 

3  17  294 

3  27.150 

3  37007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3  7602 

3  17.458 

,  3  27.315 

3  37.171 

3  47.027 

2 

0.005 

3 

2  38.196 

2  48.053 

2  57.969 

3  77«6 

3  17.622 

3  27.479 

3  37  335 

3  47.192 

3 

0.008 

4 

2  38  361 

2  48.217 

2  58.074 

3  7930 

3  17  787 

3  27.643 

3  37  500 

3  47.356 

4 

0.011 

5 

2  38.525 

2  48.381 

2  58.238 

3  8.094 

3  17  951 

3  27  807 

3  37  664 

3  47520 

5 

0.9I4 

6 

2  38.689 

2  48.546 

2  58.402 

3  8.259 

3  18.115 

3  27.972 
3  28.136 

3  37  828 

3  47  685 

6 

0.016  . 

7 

2  38.854 

2  48.710 

2  58.566 

3  8.423 

3  18.279 

3  37  992 

3  47  849 

7 

0.019 

8 

2  39018 

2  48.874 

2  58.731 

3  8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3  8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

0.025 

lO 

2  39.346 

2  49.203 

2  59  059 

3  8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39.511 

2  49.367 

a  59  224 

3  9.080 

3  18.937 

3  2«.793 

3  38.649 

348506 

11 

0.030 

1   12 

2  39675 

2  49.531 

2  59.388 

3  9.244 

3  i^toi 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 

1  '3 

2  39  839 

2  49.696 

2  59.552 

3  ^409 

3  >9  265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59.716 

3  95*3 

3  19429 

3  29.286 

3  39  142 

3  48  999 

14 

0.038 

15 

2  40,168 

2  50.024 

2  59.881 

3  ^.737 

3  19  594 

3  a9.45» 

3  39.307 

3  49  163 

15 

0.041 

i6 

2  40332 

2  50.188 

3  0.045 

3  9901 

3  19.758 

3  29.614 

3  39471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3  0.209 

3  10.066 

3  19  922 

3  29.779 

3  39.635 

3  49.492 

17 

0.047 

i8 

2  40.661 

2  50.517 

3  0.373 

3  10.230 

3  20.086 

3  29.943 

3  39  799 

3  49  656 

18 

0049 

19 

2  40.825 

2  50.681 

3  0.538 

3  10.394 

3  20.251 

3  30.107 

3  39  964 

3  49-820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  0.702 

3  10.559 

3  20415 

3  30271 

3  40.128 

3  49  984 

20 

0.055 

21 

2  4J153 

2  51.010 

3  a860 

3  10.723 

3  20.579 

3  30.436 

3  40292 

3  50149 

21 

0.057 

22 

2  41-318 

2  51.174 

3  t.o3i 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50313 

22 

0.060 

«3 

2  41.482 

2  51  338' 

3  X.195 

3  XI  051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

'  0.063 

24 

2  41.646 

2  51  503 

3  J.359 

3  11.216 

3  21.072 

3  30.920 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3  1.523 

3  XX.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3  1.688 

3  "544 

3  21.40Z 

3  31.257 

3  41.114 

3  50.970 

26 

0.071 

27 

2  42.139 

.  2  51  995 

3  1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51134 

27 

0.074 

28 

2  42.303 

2  52.160 

3  2.016 

3  "873 

3  21.729 

3  31.586 

3  41  442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3  2.18Z 

3  X2.037 

3  21.893 

3  31.750 

3  41.606 

3  51463 

29 

0.079 

1  30 

2  42.632 

2  52.48a 

3  2.345 

9  is.ioi 

3  22.058 

3  31.914 

3  41.771 

3  51-617 

30 

0.082 

31 

2  42.796 

2  52.653 

3  2.509 

3  12.366 

3  22.222 

3  32.078 

3  41  935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3  2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

0.088 

33 

2  43  125 

2  52.981 

3  2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

0.090 

34 

2  43.289 

2  53.145 

3  3002 

3  12.838 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43.453 

2  53.310 

3  3.166 

3  13023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43  617 

2  53  474 

3  3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52  613 

36 

0.099 

37 

2  43.782 

2  53.638 

3  34^5 

3  13  351 

3  23.208 

3  33  064 

3  42  921 

3  52.777 

37 

0.101 

38 

2  43.946 

2  53  803 

3  3659 

3  13  515 

3  23.372 

3  33  228 

3  43  085 

3  52.941 

38 

0.104 

39 

2  44.x  10 

2  53967 

3  3823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53  106 

39 

0.107 

40 

2  44.275 

2  54.131 

3  3.988 

3  13.844 

3  23.700 

3  33557 

3  43.413 

3  53  270 

40 

0.1 10 

41 

2  44  439 

2  54  295 

3  4152 

3  i4.o<« 

3  23.865 

3  33.721 

3  43.578 

3  53.434 

41 

O.I  12 

42 

2  44.603 

2  54.460 

3  4.316 

3  14.173 

3  24.029 

3  33  886 

3  43  742 

3  53.598 

42 

0.115 

43 

2  44.767 

2  54.624 

3  4.480 

3  14  337 

3  24.193 

3  34  050 

3  43  906 

3  53  763 

43 

0.1 18 

44 

2  44.932 

2  54.788 

3  4645 

3  14.501 

3  24.358 

3  34-214 

3  44  071 

3  53.927 

44 

0.120 

45 

2  45.096 

2  54.952 

3  4.809 

3  14  665 

3  24.522 

3  34.378 

3  44.235 

3  54091 

45 

0.123 

46 

2  45.260 

2  55.117 

3  4-973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

0.126 

47 

2  45425 

2  55.281 

3  5137 

3  14  994 

3  24.850 

3  34  707 

3  44.563 

3  54  420 

47 

0.129 

48 

2  45.589 

2  55  445 

3  5302 

3  15158 

3  25.015 

3  34.871 

3  44  728 

3  54  584 

48 

0.131 

49 

2  45.753 

2  55.610 

3  5.466 

3  15  322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

0.134 

50 

2  45.917 

2  55.774 

3  5630 

3  15.487 

3  25.343 

3  35  200 

3  45056 

3  54913 

50 

0.137 

51 

2  46.082 

2  55  938 

3  5-795 

3  15  651 

3  25.508 

3  35.364 

3  45.220 

3  55  077 

51 

0.140 

1  52 

2  46.246 

2  56.102 

3  5959 

3  15.815 

3  25.672 

3  35528 

3  45.385 

3  55.241 

52 

0.142 

'  53 

2  46410 

2  56.267 

3  6.123 

3  15  980 

3  25.836 

3  35.693 

3  45-549 

3  55  405 

53 

0.145 

54 

2  46.574 

2  56.431 

3  6.287 

3  16.144 

3  26.000 

3  35857 

3  45-713 

3  55.570 

54 

0.148 

55 

2  46.739 

2  56.595 

3  6.432 

3  16.308 

3  26.165 

3  36.021 

3  45  878 

3  55.734 

55 

0.151 

56 

2  46.903 

2  56.759 

3  6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

0153 

57 

2  47067 

2  56924 

3  6.780 

3  16.637 

3  26.493 

3  36350 

3  46.206 

3  56.063 

57 

0156 

58 

2  47.232 

2  57.088 

3  6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

oi» 

59 

2  47.396 

2  57.252 

3  7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 
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TABLE  IV.— LATITUDE  BY  POLABIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 
ALTITUDE  OF  POLARIS. 


Redace  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

{less  than  i"*  2i™.2,  subtract  it  from  i*'  2j".a; 
between  i**  2i"*.2  and  i^^  2i"'.2,  subtract  i**  2ia.2  from  it; 
greater  than  i^^  2i".2,  subtract  it  from  25''  21'". 2; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example. — 1897,  July  10,  at  o'*  ^o^  29",  P.  M.,  mean  solar  time,  in  longitode  29^  east  of  Greenwich,  sap- 
pose  the  true  altitude  of  Polaris  to  be  29^  29':  required  the  latitude  of  the  place. 

h      m      • 
Local  astronomical  mean  time  ..... 

Reduction  from  Table  III,  for  9i>  29'"  29*    . 
Greenwich  sidereal  time  of  mean  noon.  July  10.  page  izi . 
Reduction  from  Table  III,  for  longitude  (—_  i^  56™  east,  or  minus) 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 


Subtract  sidereal  time 

Remainder  is  equal  to  hour-angle  of  Polaris 


9 

29 

29 

+ 

X 

34 

7 

14 

40.7 

— 

0 

_'^_ 

x6 

45 

24.7 

h 

m 

8 

«5 

21 

12 

x6 

45_ 

24.7 

8 

35 
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True  altitude  .    -|-    29    29.0 

Correction  from  Table  IV  (below)    -j-      o    47-4 
Approximate  Latitude  -4-30     i6-4 


TABLE  IV— 1897. 


Hour-Angle. 


4*^ 


^ 


O 

5 
10 

15 
20 
«5 
30 
35 
40 
45 
50 
55 
60 


14.6    ' 
^  £   0.0 
14.6 

M-5 

14.4 

14.3 
14. 1 
13.9 
137 
13.4 

13.1 
12.8 
12.4 

f2.0 


I  12. 

I  II. 

I  II. 

I  10. 

I  10. 

I  9. 


0.5 
0.4 
0.5 
0.6 

0.6 
0.6 
0.6 
0.7 

0.8 
0.7 
0.8 
0.8 


I  4, 

I  3. 

I  2. 

I  I. 


0.8 
0.9 
0.9 
x.o 

0.9 

I.O 

x.o 
x.z 

X.I 

z.x 

Z«I 

z.t 


Hour- Angle. 


t 


8^ 


^o  52.3 
o  51.2 
o  50.0 
o  48.8 

-0  47-5 
o  46.2 
o  44.9 
o  43.6 

-o  42.2 
o  40.9 

o  39.5 
o  38.1 

•  0  36.7 


-0  36.7 

o  35.3 
o  33.8 
o  32.3 


30.9 
29.4 
27.9 
26.3 

24.8 

23.3 

21.7 

20.1 

18.5 


-o 
o 
o 
o 

-o 
o 
o 
o 

-o 
o 
o 

-o 

+  0 


18.5 

17.0 

15.4 

13.8 

12.2 

10.6 

8.9 

7-3 

5.7 
41 
2.4 
0.8 
0.8 


1-5 

X.6 
1.6 
X.6 

1.6 
1-7 
z.« 

1.6 

Z.6 
1-7 
Z.6 
x.6 


10" 


11" 


m 
O 

5 
10 

15 

20 

25 
30 
35 

40 
45 
50 
55 
60 


+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 
o 
o 
o 


0.8 
2.4 
4.1 
5.7 

7.3 

8.9 

10.5 

12. 1 

13.7 
15.3 

16.9 

18.5 


4  0   20.1 


+  0   20.1 
O   21.6 

o  23.2 
o  24.7 

+  0    26. 2 

o  27.7 

29.2 
30.7 


o 
o 


32.2 

33.6 
35.1 

36.5 

+  0  37-9 


+  o 
o 
o 
o 


+  0  37.9 

o  39.3 

40.7 

42.0 


o 
o 


o 
o 


+  0  43.3 

o  44.6 
45-9 
47-2 

+  o  48  4 

o  49.6 

o  50.8 

o  52.0 

+  0  53.1 


X.4 
X.4 
i.S 
z«3 

1.3  . 

1.3  I 
1.3 
1.3  I 

I. a  I 

1.3 


+  0  53- 

o  54« 

o  55 

o  56. 


+  0  57. 
o  58, 


o 

I 

+  I 
I 

■  I 
I 

+ 1 


z.a 

x.z 
z.o 
z.z 

1.0 
z.o 
0.9 
z.o 

0.9 
0.8 
0.9 
0.8 


+ 1 

I 
I 

I 

+  I 

I 
I 

I 

+ 1 
I 

I 

I 

+  I 


4.8 
5.6 
6.3 

7-1 

7.8 

8.4 

9.0 

9.6 

10.2 
10.7 
II. 2 
II.7 
X2.I 


0.8 
0.7 
0.8 
0.7 

0.6 
0.6 

0.6 
0.6 

0.5 
0.5 
0.5 
0.4 


+  1 

Z 

z 

X 

+  I 

I 

I 
I 

+  I 

I 
I 
I 

4-1 


12.  Z 

ia.5 
12.9 

13* « 

US 
13.8 
14.0 
14.2 

14-3 
14-4 
14.5 
14.6  *' 
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the  ?taj;t.  tTel '\h^^*'"'^«'*   *° 
stamped  below.  ™  *'^«  ^^st  date 

^  fine  of  flvfi  ««^* 
by  retaining  It  ^hi^*"  *  <*»?  *«  incurred 

Hease  retiu-n  promptly. 
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